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(54) TONER. METHOD FOR MANUFACURING TONER AND METHOD FOR FORMING IMAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a toner having 
excellent low tempe ratur e fixing properties and high 
temperature offset resistance. 

SOLUTION: The toner is prepared by polymerizing a 
polymerizable monomer composition containing at least 
polymerizable monomers, a coloring agent, a polar resin, 
ester-based wax and a crosslinking agent expressed by 

the formula. The melt index(MI) of the toner at 135° C Rl Rv 

and 68.6 N (7 kg load) ranges from 10 to 100 g/10 min. h-c— * c c o (ft- o^c c— cr, 

In the formula, R1 represents a hydrogen atom or 1-3C ^ ' ^ <rf i > 

alkyl group, R2 represents a 2-6C straight chain or 

branched alkylene group and n represents 0 to 20. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]It is a toner produced by polymerizing a polymerization nature monomer composition which 
consists of a cross linking agent shown at least with a polymerization nature monomer, colorant polar 
resin, an ester system wax, and a following formula, A toner, wherein melt-index (MI) values in 135 ** 
and the load 68.6N (7 kg) of this toner are 10 - 100g / 10min. 
[Formula 1] 

fi ft 

II 2 II 

o o 

Among [type, R 1 shows the alkyl group of a hydrogen atom or the carbon numbers 1-3, R 2 shows the 
straight chain or the letter alkylene group of branching of the carbon numbers 2-6, and n shows 0-20. 
] 

[Claim 2]The toner according to claim 1, wherein the main peak molecular weights Mp are 5000-50000 
in chromatogram of GPC of a THF soluble component of this toner and the weight average molecular 
weight Mw is 50000-1 million. 

[Claim 3]The toner according to claim 1 or 2 characterized by the degrees of mean circle form being 
0.95-1.00 in a projected area diameter-circularity scatter diagram of a number standard of a toner 
measured with a flow type particle image measuring apparatus. 

[Claim 4]The toner according to any one of claims 1 to 3, wherein an addition of this cross linking 
agent is 0.01 to 5 mass part to polymerization nature monomer 100 mass part. 

[Claim 5]The toner according to any one of claims 1 to 4, wherein acid values of this polar resin are 
1-35 (mgKOH/g). 

[Claim 6]The toner according to any one of claims 1 to 5, wherein this polar resin is polyester resin. 
[Claim 7]A manufacturing method of a toner obtaining this polymerization nature monomer 
composition by polymerizing in a drainage system medium containing a dispersing agent in a 
manufacturing method of the toner according to any one of claims 1 to 6. 

[Claim 8]A manufacturing method of the toner according to claim 7, wherein this drainage system 
medium is adjusted to 8.5 from pH 4.5. 

[Claim 9]In a toner which consists of at least one sort of binding resin, colorant and a wax 
component, ** . Glass transition temperature measured from a flowing-back start under chloroform 
flowing back with a differential scanning calorimeter of extractives extracted from this toner between 
the time t (Tj), Glass transition temperature (T 24 ) measured with a differential scanning calorimeter of 

extractives extracted 24 hours after flowing back fills the following relations, and is 40<=T 24 <=70 (**). 



4/17/2009 12:54 P 



i jP, 2002-372806 , A [C L AIMS] http : / / www4 . ipdl . inpit . go . j p/cgi-bin/tran_web_cgi_ej j e?atw_u = http 

k 

t 5<T r T 24 <75 (**) 

lOO^+T^ISOC**) 

1 5<=t<=60 (minute) 

** . The main ingredients of a resinous principle are a polymer of a vinyl system monomer among 
ingredients which determine T 1f ** . In molecular weight distribution by gel permeation 

chromatography (GPC) of tetrahydrofuran (THF) extractives of this toner, In a projected area 
diameter-circularity scatter diagram of a number standard of a toner that polystyrene reduced 
molecular weight has a peak molecular weight in the range of 3x10 3 - 5x10 5 f and is measured with a 
flow type particle image measuring apparatus of a **. this toner, A toner for which the circle 
equivalent number pitch diameter D1 (micrometer) of this dry type toner is 2-10 micrometers, and the 
degree of mean circle form of this toner is characterized by what circularity standard deviation is less 
than 0.040 in 0.920-0.995. 

[Claim 10]The toner according to claim 9, wherein a wax component is a compound which has one or 
more long chain ester groups of the carbon numbers 10-60. 

[Claim 1 1]The toner containing at least one or more charge controlling agents shown in following 
general formula (I) according to claim 9 or 10. 

[Formula 2] 

( I ) 




<, m*5±tfm' tel-3COg&£3eU R 1 3o«fct/R 3 fiTk^M^F-, mm& 1 

II 13 
o 

Tfc<fcl\, -£fz x n^T/n' <* 1 3 <7>&»£3* U R 2 *5*tWR 4 tt*3f® 
^*7t«:-hnSSr|gU, R g ttT/u^A-g, ry^S?rlgL, A® MtK^ 

[Claim 12]Acid value (AVj) of an ingredient which determines Tj, a hydroxyl value (OHVj), 
Expression-of^relations ** AV 24 ~AV 1 ** <=5 of the following [ hydroxyl value / (OHV 24 ) / acid value 
(AV 24 ) of extractives extracted 24 hours after flowing back, and ] (mgKOH/(per 1g of extractives)) 
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** OHV 24 -OHV t ** <=5 (mgKOH/(per 1 g of extractives)) 
The toner according to any one of claims 9 to 1 1 filling all. 

[Claim 13]The toner according to any one of claims 9 to 12, wherein not less than several 95 percent 
of particle toner which has a 10-200-nm-thick continuous layer exists in a periphery. 
[Claim 14]The toner according to any one of claims 9 to 13 with which the degree of mean circle form 
of this toner is characterized by circularity standard deviation being less than 0.035 by 0.970-0.995. 
[Claim 15]The toner according to any one of claims 9 to 14 with which this toner is characterized by 
less than 0.950 circularity particle toner being several 1 5 percent or less in a projected area diameter- 
circularity scatter diagram of a number standard of a toner measured with said flow type particle 
image measuring apparatus. 

[Claim 16]The toner according to any one of claims 9 to 15 characterized by making a surface layer 
form by a seed polymerization method. 

[Claim 17]To a fine grain containing at least one sort of binding resin, colorant, a wax component, and 
at least one or more charge controlling agents shown in following general formula (I). A manufacturing 
method of a toner making a surface layer form by adding and carrying out seed polymerization of the 
polymerization nature monomer composition which uses at least one or more polymerization nature 
monomers and polymerization initiators as an essential ingredient. 



a££fcrayNa^v«*-Sr*u x 1 tx 2 nmcx^^xh^^x^^xhx 

— 1 8^0T/W^r/K T/V"Jr~7U\ ^V7; h\ ^ mvfrl/^ t Ka 



o 

[Claim 18] A manufacturing method of the toner according to claim 1 7 manufacturing said fine grain 
with a suspension polymerization method or an emulsion polymerization method, and carrying out seed 
polymerization when the polymerization conversion is 30 to 95%. 

[Claim 19] A manufacturing method of the toner according to claim 17 or 18 which contains a charge 
/ 18 4/17/2009 12:54 PI 
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controlling agent as an essential ingredient in a polymerization nature monomer composition in said 
manufacturing method. 

[Claim 20]In an image formation method characterized by comprising the following, this toner. It is a 
dry type toner which consists of at least one sort of binding resin, colorant, and a wax component, ** . 
Glass transition temperature measured from a flowing-back start under chloroform flowing back with a 
differential scanning calorimeter of extractives extracted from this toner between the time t (Tj), 

Glass transition temperature (T 24 ) measured with a differential scanning calorimeter of extractives 

extracted 24 hours after flowing back fills the following relations, and is 40<=T 2 4<=70 (**). 

An electrifying process which impresses voltage to charge members and is charged from the exterior 
to electrostatic latent image support at least. 

A latent image forming process which forms an electrostatic latent image in electrified electrostatic 
latent image support. 

A developing process which develops an electrostatic charge image with a toner and forms a toner 
image on electrostatic latent image support. 

A transfer process which transfers a toner image on electrostatic latent image support to a transfer 
material, and a fixing process which carries out heat fixing of the toner image on a transfer material. 

5<T r T 24 <75 (**) 
lOCKT^T^OSO (**) 
15<=t<=60 (minute) 

** . The main ingredients of a resinous principle are a polymer of a vinyl system monomer among 
ingredients which determine T 1? ** . In molecular weight distribution by gel permeation 

chromatography (GPC) of tetrahydrofuran (THF) extractives of this toner. In a projected area 
diameter-circularity scatter diagram of a number standard of a toner that polystyrene reduced 

molecular weight has a peak molecular weight in the range of 3x10 - 5x10 , and is measured with a 
flow type particle image measuring apparatus of a **. this toner, An image formation method for which 
the circle equivalent number pitch diameter D1 (micrometer) of this dry type toner is 2-10 
micrometers, and the degree of mean circle form of this toner is characterized by what circularity 
standard deviation is less than 0.040 in 0.920-0.995. 

[Claim 21]In a projected area diameter-circularity scatter diagram of a number standard of a toner 
measured with a flow type particle image measuring apparatus, the circle equivalent number pitch 
diameter D1 (micrometer) of this toner is 2-10 micrometers, and the degree of mean circle form by 
0.920-0.995. The image formation method according to claim 20, wherein circularity standard deviation 
is less than 0.040. 

[Claim 22]The image formation method according to claim 20 or 21 with which the degree of mean 
circle form of this toner is characterized by circularity standard deviation being less than 0.035 by 
0.970-0.995. 

[Claim 23]The image formation method according to any one of claims 20 to 22 with which this toner 
is characterized by less than 0.950 circularity particle toner being several 15 percent or less in a 
projected area diameter-circularity scatter diagram of a number standard of a toner measured with 
said flow type particle image measuring apparatus. 

[Claim 24]The image formation method according to any one of claims 20 to 23, wherein movement 
speed of a toner support side in a developing area is the speed of 1.05 to 3.0 times of this to 
movement speed of electrostatic latent image support in this developing process and surface 
roughness Ra (micrometer) of this toner support is 1.5 or less. 

[Claim 25]The image formation method according to any one of claims 20 to 24 countering with this 
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toner support and allotting a ferromagnetic metal braid with a very small interval. 

[Claim 26]The image formation method according to any one of claims 20 to 25 contacting a braid 

which counters with this toner support and consists of elastic bodies. 

[Claim 27]The image formation method according to any one of claims 20 to 26 developing negatives 
having a fixed interval with this electrostatic charge latent image support and toner support, and 
impressing a mutual electric field. 

[Claim 28]The image formation method according to any one of claims 20 to 27, wherein this 
electrifying process contacts charge members to electrostatic latent image support, impresses voltage 
to charge members from the exterior and is charged in electrostatic latent image support 
[Claim 29]The image formation method according to any one of claims 20 to 28, wherein this 
electrostatic latent image support and a transfer device contact via this transfer material in the case 
of a transfer process which carries out electrostatic image transfer of the toner image on electrostatic 
latent image support to a transfer material using a transfer device. 

[Claim 30]The image formation method according to any one of claims 20 to 29 which this heat fixing 
process does not have supply of a fluid for offset prevention, or is characterized by carrying out heat 
fixing of the toner image to a recording material with the heat fixing device which does not have a 
fixing assembly cleaner. 

[Claim 31]The image formation method according to any one of claims 20 to 30 characterized by 
carrying out heat fixing of the toner image to a recording material by a pressurizing member in which 
this heat fixing process carries out opposite pressure welding at a heating body by which fixing 
support was carried out, and this heating body and, which it sticks to this heating body via a film. 
[Claim 32]Residual toner which is not transferred on electrostatic latent image support after transfer 
is cleaned and collected. The image formation method according to any one of claims 20 to 31 having 
a toner reuse mechanism in which supply this collected toner to a developing means, make a 
developing means hold again, and an electrostatic latent image on electrostatic latent image support is 
developed. 

[Claim 33]In an image formation method characterized by comprising the following, this toner, It is a 
dry type toner which consists of at least one sort of binding resin, colorant, and a wax component, ** . 
Glass transition temperature measured from a flowing-back start under chloroform flowing back with a 
differential scanning calorimeter of extractives extracted from this toner between the time t (Tj), 

Glass transition temperature (T 24 ) measured with a differential scanning calorimeter of extractives 

extracted 24 hours after flowing back fills the following relations, and is 40<=T 24 <=70 (**). 

An electrifying process which impresses voltage to charge members and is charged from the exterior 
to electrostatic latent image support at least 

A latent image forming process which forms an electrostatic latent image in electrified electrostatic 
charge latent image support. 

A developing process which develops an electrostatic charge image with a toner and forms a toner 
image on electrostatic latent image support. 

The first transfer process that transfers a toner image on electrostatic latent image support to an 
intermediate transfer body, the 2nd transfer process that transfers a toner image on this intermediate 
transfer body to a transfer material, and a fixing process which carries out heat fixing of the toner 
image on a transfer material. 

5<T r T 24 <75 (**) 
1000^+^080 (**) 
15<=t<=60 (minute) 

** . The main ingredients of a resinous principle are a polymer of a vinyl system monomer among 
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ingredients which determine ** . In molecular weight distribution by gel permeation 

chromatography (GPC) of tetrahydrofuran (THF) extractives of this toner, In a projected area 
diameter-circularity scatter diagram of a number standard of a toner that polystyrene reduced 

molecular weight has a peak molecular weight in the range of 3x10 - 5x10 , and is measured with a 
flow type particle image measuring apparatus of this toner, An image formation method for which the 
circle equivalent number pitch diameter D1 (micrometer) of this dry type toner is 2-10 micrometers, 
and the degree of mean circle form of this toner is characterized by what circularity standard 
deviation is less than 0.040 in 0.920-0.995. 

[Claim 34]In a projected area diameter-circularity scatter diagram of a number standard of a toner 
measured with a flow type particle image measuring apparatus, the circle equivalent number pitch 
diameter D1 (micrometer) of this toner is 2-10 micrometers, and the degree of mean circle form by 
0.920-0.995. The image formation method according to claim 33, wherein circularity standard deviation 
is less than 0.040. 

[Claim 35]The image formation method according to claim 33 or 34 with which the degree of mean 
circle form of this toner is characterized by circularity standard deviation being less than 0.035 by 
0.970-0.995. 

[Claim 36]The image formation method according to any one of claims 33 to 35 with which this toner 
is characterized by less than 0.950 circularity particle toner being several 1 5 percent or less in a 
projected area diameter-circularity scatter diagram of a number standard of a toner measured with 
said flow type particle image measuring apparatus. 

[Claim 37]The image formation method according to any one of claims 33 to 36, wherein movement 
speed of a toner support side in a developing area is the speed of 1 .05 to 3.0 times of this to 
movement speed of electrostatic latent image support in this developing process and surface 
roughness Ra (micrometer) of this toner support is 1.5 or less. 

[Claim 38]The image formation method according to any one of claims 33 to 37 countering with this 
toner support and allotting a ferromagnetic metal braid with a very small interval. 
[Claim 39]The image formation method according to any one of claims 33 to 37 contacting a braid 
which counters with this toner support and consists of elastic bodies. 

[Claim 40]The image formation method according to any one of claims 33 to 39 developing negatives 
having a fixed interval with this electrostatic charge latent image support and toner support, and 
impressing a mutual electric field. 

[Claim 41]The image formation method according to any one of claims 33 to 40, wherein this 
electrifying process contacts charge members to electrostatic latent image support, impresses voltage 
to charge members from the exterior and is charged in electrostatic latent image support 
[Claim 42]The image formation method according to any one of claims 33 to 41, wherein this 
electrostatic latent image support and a transfer device contact via this transfer material in the case 
of a transfer process which carries out electrostatic image transfer of the toner image on electrostatic 
latent image support to a transfer material using a transfer device. 

[Claim 43]The image formation method according to any one of claims 33 to 42 which this heat fixing 
process does not have supply of a fluid for offset prevention, or is characterized by carrying out heat 
fixing of the toner image to a recording material with the heat fixing device which does not have a 
fixing assembly cleaner. 

[Claim 44]The image formation method according to any one of claims 33 to 43 characterized by 
carrying out heat fixing of the toner image to a recording material by a pressurizing member in which 
this heat fixing process carries out opposite pressure welding at a heating body by which fixing 
support was carried out, and this heating body and, which it sticks to this heating body via a film. 
[Claim 45]Residual toner which is not transferred on electrostatic latent image support after transfer 
is cleaned and collected, The image formation method according to any one of claims 33 to 44 having 
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a toner reuse mechanism in which supply this collected toner to a developing means, make a 
developing means hold again, and an electrostatic latent image on electrostatic latent image support is 
developed. 

[Claim 46]In a toner which consists of binding resin, colorant, and a release agent at least, at least 
some binding resin has the structure of cross linkage by a cross linking agent, and this cross linking 
agent is a following general formula [a]. 

[Formula 4] 

-nas: [a] 




R4 R3 R10 Rq 



(Among R t in a formula - R 5 , at least one of at least one, R 6 - R 10 is a substituent which has a vinyl 

group, and) Independently others, respectively A hydrogen atom, a halogen atom, Cj - the saturation / 

unsaturation alkyl group of C 20 , It is chosen from the group who consists of an alkoxy group, an 

aromatic hydrocarbon group, hydroxyl, a carboxyl group, the 1-3rd class amino group, a nitro group, a 
sulfone group, a sulfo amide group, a cyano group, alkyl carboxylate, and an acyl group. Toner which is 
a biphenyl compound expressed. 

[Claim 47]The toner according to claim 46, wherein this toner is polymerization process toner 
obtained by polymerizing a polymerization nature monomer composition which consists of a 
polymerization nature monomer, colorant a release agent, and a cross linking agent at least 
[Claim 48]The toner according to claim 46 or 47 in which this release agent is [ the melting point ] 
40-100 ** with an ester system wax. 

[Claim 49]A manufacturing method of a toner polymerizing this polymerization nature monomer 
composition in aquosity carrier fluid which is a manufacturing method of the toner according to any 
one of claims 46 to 48, and contains a salt compound of difficulty water solubility as dispersion 
stabilizer. 

[Claim 50]A manufacturing method of the toner according to claim 49 performing a polymerization of 
this polymerization nature monomer composition after adjusting pH of this aquosity carrier fluid to 
4.5-8.5. 

[Claim 51]In a toner which has particle toner which contains binding resin and colorant at least, A 
toner with which a multiple oxide in which the surface is processed by organic compound at least as 
this colorant is used, this multiple oxide contains Fe and Mn at least and content of Mn in this 
multiple oxide is characterized by being 2-55atom% to a total Fe amount in this multiple oxide. 
[Claim 52]The toner according to claim 51 with which content of Mn in this multiple oxide is 
characterized by being 3-50atom% to a total Fe amount in this multiple oxide. 

[Claim 53]The toner according to claim 51 or 52, wherein a surface treatment of this multiple oxide is 
performed using a silicon content compound at least 

[Claim 54]The toner according to claim 53, wherein this silicon content compound contains a silane 
coupling agent at least 

[Claim 55]The toner according to any one of claims 51 to 54, wherein a pitch diameter of this multiple 
oxide is 0.01-0.13 micrometer. 

[Claim 56]The toner according to any one of claims 51 to 55, wherein nitrogen adsorption specific 
surface area (BET specific surface area) of this multiple oxide is 6-80m /g. 

[Claim 57]The toner according to any one of claims 51 to 56, wherein a surface treatment of this 
multiple oxide is performed by wet process. 
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[Claim 58]The toner according to any one of claims 51 to 57, wherein a weight average particle size is 
1-9 micrometers. 

[Claim 59]The toner according to any one of claims 51 to 58, wherein a part or the whole of a toner is 

formed by the polymerizing method. 

[Claim 60]A toner characterized by the following. 

Image support for supporting the (a) electrostatic latent image at least to image support by which 
charged electrifying process; (b) electrification was carried out by image exposure. An exposure 
process which forms an electrostatic latent image; When a toner layer formed by a toner currently 
supported by the surface of toner support contacts the surface of this image support in (c) this 
electrostatic latent image, development of this electrostatic latent image is finished, A developing 
process which forms a toner image; a toner image formed in the surface of (d) this image support via 
an intermediate transfer body. Or it has cleaning process; which carries out cleaning removal of the 
toner which remains on this image support surface after transfer process; transferred to a transfer 
material without passing, and the (e) transfer process, It is a toner used for an image formation 
method which repeats a process of the above (a) thru/or (e) using cleaned image support, and these 
toners are binding resin, colorant, a wax component, and a phenol derivative condensate at least. 
A phenol derivative condensate in this toner is a mixture of a low-molecular-weight condensate 
shown by chain condensate shown by annular condensate shown with a following general formula <A>, 
and a general formula <B>, and a general formula <C>, Zero to low-molecular-weight condensate:5 
mass % shown by a chain condensate:5 - 95 mass % general formula <C> in which each content ratio 
is shown by annular condensate:5 shown by a general formula <A> - a 95 mass % general formula <B>. 



R 1 ~ R 15 show a hydrogen atom, a halogen atom, an alkyl group, an alkenyl group, a sulfonic ester 
group, a carboxy ester group, an amino group, an amide group, a nitro group, a silyl group, and a phenyl 
group among [type. X1 and Y1 are the integers of 0-8, and the sums of X1 and Y1 are 3-12. ] 



R 21 ~ R 35 show a h y dr °sen atom, a halogen atom, an alkyl group, an alkenyl group, a sulfonic ester 
group, a carboxy ester group, an amino group, an amide group, a nitro group, a silyl group, and a phenyl 
group among [type. X2 and Y2 are the integers of 0-8, and the sums of X2 and Y2 are 3-12. ] 
[Formula 7] 



[Formula 5] 

-«!*<A> 




[Formula 6] 




/ 18 



4/17/2009 12:54 PI 



P,2002-372806,A [CLAIMS] http://www4.ipdl .inpit.go .jp/cgi-bin/tran_web_cgi_ejje?atw_u=http. 

C> 




R 41 - R 55 show a hydrogen atom, a halogen atom, an alkyl group, an alkenyl group, a sulfonic ester 

group, a carboxy ester group, an amino group, an amide group, a nitro group, a silyl group, and a phenyl 
group among [type. X3 and Y3 are the integers of 0-2, and the sums of X3 and Y3 are 1-2. ] 
[Claim 61]In a projected area diameter-circularity scatter diagram of a number standard of a toner 
measured with a flow type particle image measuring apparatus, The toner according to claim 60, 
wherein the circle equivalent number pitch diameter D1 (micrometer) of this toner is 2-10 
micrometers and the degree of mean circle form of this toner is [ circularity standard deviation ] less 
than 0.040 in 0.920-0.995. 

[Claim 62]The toner according to claim 61 with which the degree of mean circle form of this toner is 
characterized by circularity standard deviation being less than 0.035 by 0.950-0.995. 
[Claim 63]The toner according to claim 61 with which the degree of mean circle form of this toner is 
characterized by circularity standard deviation being less than [ 0.015 or more ] 0.035 by 0.970-0.990. 
[Claim 64]The toner according to any one of claims 60 to 63 with which this toner is characterized by 
less than 0.950 circularity particle toner being several 15 percent or less in a projected area diameter- 
circularity scatter diagram of a number standard of a toner measured with said flow type particle 
image measuring apparatus. 

[Claim 65]In fault plane observation of particle toner using a transmission electron microscope (TEM) 
of this toner, (1) As opposed to the circle equivalent weight mean diameter D4 (micrometer) of a 
weight reference of a toner measured with a flow type particle image measuring apparatus, 20 fault 
planes of particle toner which presents the major axis R (micrometer) which fills a relation of 0.9 
<=R/D 4<=1.1 are selected, (2) Inside of phase separation structure resulting from a wax component 
which exists all over a fault plane of selected particle toner, So that the major axis r of the largest 
thing may be measured, respectively and arithmetic mean (r/R) Qt of r/R (3) Calculated may fill 0.05 

<=(r/R) st < = 0.95, The toner according to any one of claims 60 to 64, wherein this wax component is 

distributed by spherical and/or spindle-formed island shape substantially in binding resin. 

[Claim 66]The toner according to claim 65, wherein this wax component is distributed by spherical 

and/or spindle-formed island shape substantially in binding resin so that arithmetic mean (r/R) ^ of 

said r/R may fill 0.25 <=(r/R) st <=0.90. 

[Claim 67]The toner according to any one of claims 60 to 66, wherein ullage of a polymerization nature 
vinyl system monomer in a toner is 200 ppm or less. 

[Claim 68]Image support for supporting the (a) electrostatic latent image at least to image support by 
which charged electrifying process; (b) electrification was carried out by image exposure. An exposure 
process which forms an electrostatic latent image; When a toner layer formed by a toner currently 
supported by the surface of toner support contacts the surface of this image support in (c) this 
electrostatic latent image, development of this electrostatic latent image is finished, A developing 
process which forms a toner image; a toner image formed in the surface of (d) this image support via 
an intermediate transfer body, Or it has cleaning process; which carries out cleaning removal of the 
toner which remains on this image support surface after transfer process; transferred to a transfer 
material without passing, and the (e) transfer process, In an image formation method which repeats a 
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process of the above (a) thru/or (e) using cleaned image support this toner, At least are a toner to 
contain binding resin, colorant, a wax component, and a phenol derivative condensate, and a phenol 
derivative condensate in this toner, By chain condensate shown by annular condensate shown with a 
following general formula <A>, and a general formula <B>, and a general formula <C>, are a mixture of 
a low-molecular-weight condensate shown, and each content ratio, An image formation method being 
zero to low-molecular-weight condensate:5 mass % shown by chain condensate:5 shown by annular 
condensate:5 shown by a general formula <A> - a 95 mass % general formula <B> - a 95 mass % 
general formula <C>. 

[Formula 8] 

-«:5£<A> 




R 1 " R 15 show a hydrogen atom, a halogen atom, an alkyl group, an alkenyl group, a sulfonic ester 
group, a carboxy ester group, an amino group, an amide group, a nitro group, a silyl group, and a phenyl 
group among [type. X1 and Y1 are the integers of 0-8, and the sums of X1 and Y1 are 3-12. ] 
[Formula 9] 




R 21 " R 35 show a h y dr °£ en atom, a halogen atom, an alkyl group, an alkenyl group, a sulfonic ester 
group, a carboxy ester group, an amino group, an amide group, a nitro group, a silyl group, and a phenyl 
group among [type. X2 and Y2 are the integers of 0-8, and the sums of X2 and Y2 are 3-12. ] 

[Formula 10] 

-^<C> 




R 41 - R 55 show a hydrogen atom, a halogen atom, an alkyl group, an alkenyl group, a sulfonic ester 

group, a carboxy ester group, an amino group, an amide group, a nitro group, a silyl group, and a phenyl 
group among [type. X3 and Y3 are the integers of 0-2, and the sums of X3 and Y3 are 1-2. ] 
[Claim 69]In a projected area diameter-circularity scatter diagram of a number standard of a toner 
measured with a flow type particle image measuring apparatus, The image formation method according 
to claim 68, wherein the circle equivalent number pitch diameter D1 (micrometer) of this toner is 2-10 
micrometers and the degree of mean circle form of this toner is [ circularity standard deviation ] less 
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than 0.040 in 0.920-0.995. 

[Claim 70]The image formation method according to claim 69 with which the degree of mean circle 
form of this toner is characterized by circularity standard deviation being less than 0.035 by 
0.950-0.995. 

[Claim 71]The image formation method according to claim 69 with which the degree of mean circle 
form of this toner is characterized by circularity standard deviation being less than [ 0.015 or more ] 
0.035 by 0.970-0.990. 

[Claim 72]The image formation method according to any one of claims 68 to 71 with which this toner 
is characterized by less than 0.950 circularity particle toner being several 1 5 percent or less in a 
projected area diameter-circularity scatter diagram of a number standard of a toner measured with 
said flow type particle image measuring apparatus. 

[Claim 73]In fault plane observation of particle toner using a transmission electron microscope (TEM) 
of this toner, (1) As opposed to the circle equivalent weight mean diameter D4 (micrometer) of a 
weight reference of a toner measured with a flow type particle image measuring apparatus, 20 fault 
planes of particle toner which presents the major axis R (micrometer) which fills a relation of 0.9 
<=R/D 4<=1.1 are selected, (2) Inside of phase separation structure resulting from a wax component 
which exists all over a fault plane of selected particle toner, So that the major axis r of the largest 
thing may be measured, respectively and arithmetic mean (r/R) Qt of r/R (3) Calculated may fill 0.05 

<=(r/R) st <=0.95, The image formation method according to any one of claims 68 to 72, wherein this 

wax component is distributed by spherical and/or spindle-formed island shape substantially in binding 
resin. 

[Claim 74]The image formation method according to claim 73, wherein this wax component is 
distributed by spherical and/or spindle-formed island shape substantially in binding resin so that 
arithmetic mean (r/R) st of said r/R may fill 0.25 <=(r/R) st <=0.90. 

[Claim 75]The image formation method according to any one of claims 68 to 74, wherein ullage of a 
polymerization nature vinyl system monomer in a toner is 200 ppm or less. 

[Claim 76]The image formation method according to any one of claims 68 to 75. wherein this image 
support consists of a photo conductor for electro photography and this photo conductor surface has 
an angle of contact over water of 85 degrees or more. 

[Claim 77]The image formation method according to claim 76, wherein a surface layer which 
distributed a compound granular material containing a fluorine atom in resin is formed in the surface of 
this photo conductor. 

[Claim 78]The image formation method according to claim 77, wherein a compound granular material 
containing a fluorine atom has a fluoro-resin granular material. 

[Claim 79]This developer has the toner support for carrying out carrying and feeding of the toner held 
by a development counter and this development counter for holding this toner, The image formation 
method according to any one of claims 68 to 78 when a toner layer formed by a toner currently 
supported by the surface of this toner support contacts the surface of this image support, wherein 
development of this electrostatic latent image is finished. 

[Claim 80]The image formation method according to claim 79, wherein a toner layer by which toner 
layer thickness was regulated is formed in the surface of this toner support by making a toner layer 
thickness regulating member contact a toner currently supported by this toner support in a developing 
process. 

[Claim 81]The image formation method according to claim 79 or 80, wherein the move direction of the 
surface of toner support in a developing area is set up in the surface move direction and the direction 
of image support in a developing process. 

[Claim 82]The image formation method according to claim 81, wherein movement speed of the surface 
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of toner support in a developing area is set to one the speed of 1.05 to 3.0 times of this to movement 
speed of the surface of image support in a developing process. 

[Claim 83]The image formation method according to any one of claims 79 to 82, wherein a toner held 
in this development counter is supplied to this toner support by toner supply member for supplying a 
toner to this toner support. 

[Claim 84]The image formation method according to claim 83 which this toner supply member is a 
toner application roller which contacts the surface of toner support, and is characterized by setting 
the move direction of the surface of this toner application roller as the surface move direction and an 
opposite direction of this toner support. 

[Claim 85]The image formation method according to claim 84, wherein developing bias voltage is 
impressed to this toner support at the time of development of this electrostatic latent image and 
spreading bias voltage is impressed to this toner application roller at the time of toner supply to this 
toner support. 

[Claim 86]Spreading bias voltage impressed to this toner application roller, The image formation 
method according to claim 85 stripping off a toner which it is greatly set up in an absolute value rather 
than developing bias voltage impressed to this toner support, and this toner application roller supplies 
a toner to the surface of this toner support, and remains on the surface of this toner support after 
development. 

[Claim 87]Bright section potential of an electrostatic latent image on this image support has 0-250V in 
an absolute value, Dark space potential has 300-1 000V in an absolute value, and spreading bias 
voltage impressed to this toner application roller has 100-900V in an absolute value, In an absolute 
value, developing bias voltage impressed to this toner support has 100-900V, and them this spreading 
bias voltage, this developing bias voltage — an absolute value — 10-400V — the image formation 
method according to claim 85 stripping off a toner which it is set up greatly, and this toner application 
roller supplies a toner to the surface of this toner support, and remains on the surface of this toner 
support after development. 

[Claim 88]This developer has the developer support for carrying out carrying and feeding of the binary 
system developer held by a development counter and this development counter for holding a binary 
system developer which has this toner and a career, The image formation method according to any 
one of claims 68 to 80 when a magnetic brush of a binary system developer currently supported by 
the surface of this developer support contacts the surface of this image support, wherein 
development of this electrostatic latent image is finished by a toner of this binary system developer. 
[Claim 89]The image formation method according to claim 88, wherein developing bias voltage is 
impressed to this developer support at the time of development of this electrostatic latent image. 
[Claim 90]The image formation method according to any one of claims 68 to 89 transferring this toner 
image currently formed in this image support by making a transfer member to which voltage was 
impressed from the exterior contact this image support via this transfer material in a transfer process 
to this transfer material. 

[Claim 91]The image formation method according to any one of claims 68 to 90 fixing this recording 
material to this toner image that a toner image currently formed in the surface of this image support 
was transferred by recording material in this transfer process, using a recording material as this 
transfer material, and was transferred by this recording material. 

[Claim 92]In this transfer process, 1st transfer that transfers this toner image currently formed in this 
image support to this intermediate transfer body is performed, using an intermediate transfer body as 
this transfer material. The image formation method according to any one of claims 68 to 90 fixing this 
recording material to this toner image that 2nd transfer that transfers this toner image transferred by 
this intermediate transfer body to a recording material was performed, and was transferred by this 
recording material. 
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[Claim 93]The image formation method according to any one of claims 68 to 92, wherein electrification 
of this image support is performed by making charge members to which voltage was impressed from 
the exterior contact this image support in an electrifying process. 

[Claim 94]The image formation method according to any one of claims 68 to 93, wherein electrification 
of this image support is performed by making charge members to which voltage was impressed from 
the exterior contact this image support in an electrifying process. 

[Claim 95]The image formation method according to claim 94, wherein direct current voltage is 
impressed to these charge members from the outside in an electrifying process. 

[Claim 96]The image formation method according to claim 94, wherein direct current voltage and firing 
potential twice [ less than ] the volts alternating current of in this direct-current-voltage impression 
are impressed to these charge members from the outside in an electrifying process. 
[Claim 9 7] A toner characterized by the following. 

Negatives are developed with a toner with which a developer has an exposure process;(c) this 
electrostatic latent image which forms an electrostatic latent image in image support by which 
electrifying process; (b) electrification charged in image support for supporting the (a) electrostatic 
latent image at least was carried out by image exposure, A developing process which forms a toner 
image; a toner image formed in the surface of (d) this image support via an intermediate transfer body, 
Are a toner used for an image formation method using a development and cleaning system which this 
developer serves as recovery of a toner which has transfer process; transferred to a transfer material 
without passing, and remains on this image support surface after a transfer process in a developing 
process, and performs it, and at least this toner Or binding resin, Colorant a wax component, and a 
phenol derivative condensate. 

A phenol derivative condensate in this toner is a mixture of a low-molecular-weight condensate 
shown by chain condensate shown by annular condensate shown with a following general formula <A>, 
and a general formula <B>, and a general formula <C>, Zero to low-molecular-weight condensate:5 
mass % shown by a chain condensate:5 - 95 mass % general formula <C> in which each content ratio 
is shown by annular condensate:5 shown by a general formula <A> - a 95 mass % general formula <B>. 

[Formula 1 1] 

— /£5£<A> 




R 1 - R 15 show a hydrogen atom, a halogen atom, an alkyl group, an alkenyl group, a sulfonic ester 

group, a carboxy ester group, an amino group, an amide group, a 2 fatty-tuna group, a silyl group, and a 
phenyl group among [type. X1 and Y1 are the integers of 0-8, and the sums of X1 and Y1 are 3-12. ] 
[Formula 12] 
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R 21 " ^35 s ^ ow a hydrogen atom, a halogen atom, an alkyl group, an alkenyl group, a sulfonic ester 
group, a carboxy ester group, an amino group, an amide group, a nitro group, a silyl group, and a phenyl 
group among [type. X2 and Y2 are the integers of 0-8, and the sums of X2 and Y2 are 3-12. ] 

[Formula 13] 

-*8:5£<c> 




R 41 - R 55 show a hydrogen atom, a halogen atom, an alkyl group, an alkenyl group, a sulfonic ester 

group, a carboxy ester group, an amino group, an amide group, a nitro group, a silyl group, and a phenyl 
group among [type. X3 and Y3 are the integers of 0-2, and the sums of X3 and Y3 are 1 -2. ] 
[Claim 98]ln a projected area diameter-circularity scatter diagram of a number standard of a toner 
measured with a flow type particle image measuring apparatus, The toner according to claim 97, 
wherein the circle equivalent number pitch diameter D1 (micrometer) of this toner is 2-10 
micrometers and the degree of mean circle form of this toner is [ circularity standard deviation ] less 
than 0.040 in 0.920-0.995. 

[Claim 99]The toner according to claim 98 with which the degree of mean circle form of this toner is 
characterized by circularity standard deviation being less than 0.035 by 0.950-0.995. 
[Claim 100]The toner according to claim 98 with which the degree of mean circle form of this toner is 
characterized by circularity standard deviation being less than [ 0.01 5 or more ] 0.035 by 0.970-0.990. 
[Claim 101]The toner according to any one of claims 97 to 100 with which this toner is characterized 
by less than 0.950 circularity particle toner being several 15 percent or less in a projected area 
diameter-circularity scatter diagram of a number standard of a toner measured with said flow type 
particle image measuring apparatus. 

[Claim 102]In fault plane observation of particle toner using a transmission electron microscope (TEM) 
of this toner, (1) As opposed to the circle equivalent weight mean diameter D4 (micrometer) of a 
weight reference of a toner measured with a flow type particle image measuring apparatus, 20 fault 
planes of particle toner which presents the major axis R (micrometer) which fills a relation of 0.9 
<=R/D 4<=1.1 are selected, (2) Inside of phase separation structure resulting from a wax component 
which exists all over a fault plane of selected particle toner. So that the major axis r of the largest 
thing may be measured, respectively and arithmetic mean (r/R) st of r/R (3) Calculated may fill 0.05 

<=(r/R) st <=0.95, The toner according to any one of claims 97 to 101, wherein this wax component is 

distributed by spherical and/or spindle-formed island shape substantially in binding resin. 

[Claim 103]The toner according to claim 102, wherein this wax component is distributed by spherical 

and/or spindle-formed island shape substantially in binding resin so that arithmetic mean (r/R) st of 

said r/R may fill 0.25 <=(r/R) st <=0.90. 

[Claim 104]The toner according to any one of claims 97 to 103, wherein ullage of a polymerization 
nature vinyl system monomer in a toner is 200 ppm or less. 

[Claim 105]Negatives are developed with a toner with which a developer has an exposure process;(c) 
this electrostatic latent image which forms an electrostatic latent image in image support by which 
electrifying process; (b) electrification charged in image support for supporting the (a) electrostatic 
latent image at least was carried out by image exposure, A developing process which forms a toner 
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image; a toner image formed in the surface of (d) this image support via an intermediate transfer body, 
Or in an image formation method using a development and cleaning system which this developer 
serves as recovery of a toner which has transfer process; transferred to a transfer material without 
passing, and remains on this image support surface after a transfer process in a developing process, 
and performs it These toners are binding resin, colorant a wax component and a toner containing a 
phenol derivative condensate at least, A phenol derivative condensate in this toner is a mixture of a 
low-molecular-weight condensate shown by chain condensate shown by annular condensate shown 
with a following general formula <A>, and a general formula <B>, and a general formula <C>, An image 
formation method, wherein each content ratio is zero to low-molecular-weight condensate:5 mass % 
shown by chain condensate:5 shown by annular condensate:5 shown by a general formula <A> - a 95 
mass % general formula <B> - a 95 mass % general formula <C>. 
[Formula 14] 

*2 /X1 \ Ri2 /Y1 



Rj - R 15 show a hydrogen atom, a halogen atom, an alkyl group, an alkenyl group, a sulfonic ester 

group, a carboxy ester group, an amino group, an amide group, a 2 fatty-tuna group, a silyl group, and a 
phenyl group among [type. X1 and Y1 are the integers of 0-8, and the sums of X1 and Y1 are 3-12. ] 
[Formula 15] 




R 21 " R 35 show a hydrogen atom, a halogen atom, an alkyl group, an alkenyl group, a sulfonic ester 
group, a carboxy ester group, an amino group, an amide group, a nitro group, a silyl group, and a phenyl 
group among [type. X2 and Y2 are the integers of 0-8, and the sums of X2 and Y2 are 3-12. ] 
[Formula 1 6] 

-H&*e<c> 




R 41 " R 55 show a h y dr °g en atom, a halogen atom, an alkyl group, an alkenyl group, a sulfonic ester 
group, a carboxy ester group, an amino group, an amide group, a nitro group, a silyl group, and a phenyl 
group among [type. X3 and Y3 are the integers of 0-2, and the sums of X3 and Y3 are 1-2. ] 
[Claim 106]In a projected area diameter-circularity scatter diagram of a number standard of a toner 
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measured with a flow type particle image measuring apparatus, The image formation method according 
to claim 105, wherein the circle equivalent number pitch diameter D1 (micrometer) of this toner is 
2-10 micrometers and the degree of mean circle form of this toner is [ circularity standard deviation ] 
less than 0.040 in 0.920-0.995. 

[Claim 107]The image formation method according to claim 106 with which the degree of mean circle 
form of this toner is characterized by circularity standard deviation being less than 0.035 by 
0.950-0.995. 

[Claim 108]The image formation method according to claim 106 with which the degree of mean circle 
form of this toner is characterized by circularity standard deviation being less than [ 0.015 or more ] 
0.035 by 0.970-0.990. 

[Claim 109]The image formation method according to any one of claims 105 to 108 with which this 
toner is characterized by less than 0.950 circularity particle toner being several 15 percent or less in a 
projected area diameter-circularity scatter diagram of a number standard of a toner measured with 
said flow type particle image measuring apparatus. 

[Claim 1 10]In fault plane observation of particle toner using a transmission electron microscope (TEM) 
of this toner, (1) As opposed to the circle equivalent weight mean diameter D4 (micrometer) of a 
weight reference of a toner measured with a flow type particle image measuring apparatus, 20 fault 
planes of particle toner which presents the major axis R (micrometer) which fills a relation of 0.9 
<=R/D 4<=1.1 are selected, (2) Inside of phase separation structure resulting from a wax component 
which exists all over a fault plane of selected particle toner, So that the major axis r of the largest 
thing may be measured, respectively and arithmetic mean (r/R) st of r/R (3) Calculated may fill 0.05 

<=(r/R) st <=0.95, The image formation method according to any one of claims 105 to 109, wherein this 

wax component is distributed by spherical and/or spindle-formed island shape substantially in binding 
resin. 

[Claim 1 1 1]The image formation method according to claim 110, wherein this wax component is 
distributed by spherical and/or spindle-formed island shape substantially in binding resin so that 
arithmetic mean (r/R) st of said r/R may fill 0.25 <=(r/R) st <=0.90. 

[Claim 1 12]The image formation method according to any one of claims 105 to 111, wherein ullage of 
a polymerization nature vinyl system monomer in a toner is 200 ppm or less. 
[Claim 1 13]The image formation method according to any one of claims 105 to 112, wherein this 
image support consists of a photo conductor for electro photography and this photo conductor 
surface has an angle of contact over water of 85 degrees or more. 

[Claim 1 14]The image formation method according to claim 113, wherein a surface layer which 
distributed a compound granular material containing a fluorine atom in resin is formed in the surface of 
this photo conductor. 

[Claim 115]The image formation method according to claim 114, wherein a compound granular material 
containing a fluorine atom has a fluoro-resin granular material. 

[Claim 1 16]This developer has the toner support for carrying out carrying and feeding of the toner 
held by a development counter and this development counter for holding this toner, The image 
formation method according to any one of claims 105 to 115 when a toner layer formed by a toner 
currently supported by the surface of this toner support contacts the surface of this image support, 
wherein development of this electrostatic latent image is finished. 

[Claim 1 17]The image formation method according to claim 116, wherein a toner layer by which toner 
layer thickness was regulated is formed in the surface of this toner support by making a toner layer 
thickness regulating member contact a toner currently supported by this toner support in a developing 
process. 

[Claim 1 18]The image formation method according to claim 1 16 or 1 17, wherein the move direction of 
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the surface of toner support in a developing area is set up in the surface move direction and the 
direction of image support in a developing process. 

[Claim 1 19]The image formation method according to claim 118, wherein movement speed of the 
surface of toner support in a developing area is set to one the speed of 1 .05 to 3.0 times of this to 
movement speed of the surface of image support in a developing process. 

[Claim 120]The image formation method according to any one of claims 1 16 to 119, wherein a toner 
held in this development counter is supplied to this toner support by toner supply member for 
supplying a toner to this toner support 

[Claim 121]The image formation method according to claim 120 which this toner supply member is a 
toner application roller which contacts the surface of toner support, and is characterized by setting 
the move direction of the surface of this toner application roller as the surface move direction and an 
opposite direction of this toner support. 

[Claim 122]The image formation method according to claim 121, wherein developing bias voltage is 
impressed to this toner support at the time of development of this electrostatic latent image and 
spreading bias voltage is impressed to this toner application roller at the time of toner supply to this 
toner support 

[Claim 123]Spreading bias voltage impressed to this toner application roller, The image formation 
method according to claim 1 22 stripping off a toner which it is greatly set up in an absolute value 
rather than developing bias voltage impressed to this toner support, and this toner application roller 
supplies a toner to the surface of this toner support, and remains on the surface of this toner support 
after development. 

[Claim 124]Bright section potential of an electrostatic latent image on this image support has 0-250V 
in an absolute value, Dark space potential has 300-1 000V in an absolute value, and spreading bias 
voltage impressed to this toner application roller has 100-900V in an absolute value, In an absolute 
value, developing bias voltage impressed to this toner support has 1 00-900V, and them this spreading 
bias voltage, this developing bias voltage — an absolute value — 10-400V — the image formation 
method according to claim 122 stripping off a toner which it is set up greatly, and this toner 
application roller supplies a toner to the surface of this toner support, and remains on the surface of 
this toner support after development 

[Claim 125]This developer has the developer support for carrying out carrying and feeding of the 
binary system developer held by a development counter and this development counter for holding a 
binary system developer which has this toner and a career, The image formation method according to 
any one of claims 1 05 to 117 when a magnetic brush of a binary system developer currently supported 
by the surface of this developer support contacts the surface of this image support, wherein 
development of this electrostatic latent image is finished by a toner of this binary system developer. 
[Claim 126]The image formation method according to claim 125, wherein developing bias voltage is 
impressed to this developer support at the time of development of this electrostatic latent image. 
[Claim 127]The image formation method according to any one of claims 105 to 126 transferring this 
toner image currently formed in this image support by making a transfer member to which voltage was 
impressed from the exterior contact this image support via this transfer material in a transfer process 
to this transfer material. 

[Claim 128]The image formation method according to any one of claims 105 to 127 fixing this 
recording material to this toner image that a toner image currently formed in the surface of this image 
support was transferred by recording material in this transfer process, using a recording material as 
this transfer material, and was transferred by this recording material. 

[Claim 129]In this transfer process, 1 st transfer that transfers this toner image currently formed in 
this image support to this intermediate transfer body is performed, using an intermediate transfer body 
as this transfer material, The image formation method according to any one of claims 105 to 127 fixing 



'/ 18 



4/17/2009 12:54 PN 



P,2002-372806,A [CLAIMS] 



http://www4.ipdl . inpit .go.jp/cgi-bin/tran_web_cgi_ejje?atw_u =http . 



this recording material to this toner image that 2nd transfer that transfers this toner image transferred 
by this intermediate transfer body to a recording material was performed, and was transferred by this 
recording material. 

[Claim 130]The image formation method according to any one of claims 105 to 129, wherein 
electrification of this image support is performed by making charge members to which voltage was 
impressed from the exterior contact this image support in an electrifying process. 
[Claim 131]The image formation method according to claim 130, wherein direct current voltage is 
impressed to these charge members from the outside in an electrifying process. 
[Claim 132]The image formation method according to claim 130, wherein direct current voltage and 
firing potential twice [ less than ] the volts alternating current of in this direct-current-voltage 
impression are impressed to these charge members from the outside in an electrifying process. 
[Claim 133]A transfer section in this transfer process, a charging part in this electrifying process, and 
a developing section in this developing process, In accordance with the move direction of this image 
support, it is arranged in order of this transfer section, this charging part, and this developing section, 
and between this transfer section and this charging part and between this charging part and this 
developing section, The image formation method according to any one of claims 105 to 132 not having 
a cleaning member for collecting toners with which all remain on this image support surface in contact 
with this image support surface. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method and image formation 
method of a toner and a toner which are used for a xerography, an electrostatic recording 
method, a toner jet process, etc. 
[0002] 

[Description of the Prior Art]It is known for many methods as conventionally indicated as a 
xerography to a U.S. Pat. No. 2,297,691 specification, JP,42-23910,B, JP,43-24748,B, etc. 
Generally use a photo conductor and an electrostatic charge image is formed on a photo 
conductor by various means, Subsequently, after developing this electrostatic charge image using 
a toner and transferring a toner image to the transfer material like paper using a direct or indirect 
means if needed, it is established with heating, a pressure, heat pressing, or solvent vapor, and a 
copy or a print is obtained. And the toner which transferred and remained on the photo 
conductor is cleaned by various methods, and an above-mentioned process is repeated. 
[0003]In order not to make a toner adhere to the fixing roller surface conventionally, a roller 
surface is formed with the materials (silicone rubber, fluorine system resin, etc.) which were 
excellent in the mold-release characteristic to the toner, In order to prevent the prevention from 
offset, and fatigue of a roller surface on the surface furthermore, covering a roller surface with 
the thin film of the high fluid of the mold-release characteristic like silicone oil and fluorine oil is 
performed. However, in that offset of a toner is prevented, although this method is very effective, 
Since the device for supplying the fluid for offset prevention is required, the evil in which this oil 
application causes exfoliation between the layers which constitute the fixing roller, and promotes 
short-life-ization of a fixing roller as a result hangs around not to mention having problems, like 
an anchorage device becomes complicated. 

[0004]Then, the method of adding low molecular weight polyethylene and the release agent like 
low molecular weight polypropylene in particle toner is proposed from the idea of supplying an 
offset preventing liquid object out of particle toner instead at the time of heating without using 
the feed unit of silicone oil, etc. 

[0005]Making a wax contain as a release agent in particle toner is known. For example, it is 
indicated by JP,52-3304,B, JP,52-3305,B, and JP,57-52574,A. 

[0006]JP,3-50559,A, JP,2-79860,A, JP,1-109359,A, JP,62-141 66,A, JP.61-273554.A, Making 
JP,61-94062,A, JP,61-138259,A, JP.60-252361 ,A, JP,60-252360,A, and JP,60-21 7366,A contain 
a wax in particle toner is indicated. 

[0007]The wax is used for improvement in the offset-proof nature at the time of the low 
temperature fixation of a toner, and elevated-temperature fixing, and the improvement in fixability 
at the time of low temperature fixation. On the other hand, reduce the blocking resistance of a 
toner or the development nature of a toner falls according to temperature up inside the plane, 
and when a toner is neglected for a long period of time, a wax carries out migration to a toner 
particle surface, and development nature falls. 
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[0008]The toner generated with the suspension polymerization method to the above-mentioned 
technical problem is proposed (JP.36-10231 ,B). in this suspension polymerization method — a 
polymerization nature monomer and colorant (accepting necessity further — a polymerization 
initiator.) After making a cross linking agent, a charge controlling agent, and other additive agents 
dissolve or distribute uniformly and considering it as a monomer composition, distribute this 
monomer composition using an agitator suitable in the continuous phase (for example, aqueous 
phase) containing dispersion stabilizer, a polymerization reaction is made to perform 
simultaneously, and the particle toner which has desired particle diameter is obtained. In [ 
according to JP, 5-341 573,A furthermore ] the drainage system carrier fluid inside of the body, If 
a polar ingredient is added in a monomer composition, the ingredient which has a polar group 
contained in a monomer composition will exist in the layer part which is an interface with the 
aqueous phase easily, and the ingredient of non-polarity will become difficult to exist in a layer 
part, therefore particle toner will become possible [ taking a core/shell structure ]. 
[0009]The toner generated by the suspension polymerization method by intension-ization of the 
wax into particle toner. It becomes possible to prevent high temperature offset, without becoming 
possible to be compatible in the opposite performance of blocking resistance and 
high-temperature-offset-proof nature, and applying the release agent like oil to a fixing roller. 
[00 10] However, it looks forward to the toner which was excellent rather than a user's 
expectation for a miniaturization, a light weight, high quality, high-reliability, etc. was higher than 
that of an image forming device and were able to respond to it in recent years. 
[001 1]The copying machine or printer for forming a full color image is used increasingly. Generally 
a full color image is uniformly charged with a primary charging machine in a photo conductor, The 
laser beam modulated by the magenta image signal of the manuscript performs image exposure, 
an electrostatic charge image is formed in a photo conductor, this electrostatic charge image is 
developed with the magenta development counter which holds magenta toner, and a magenta 
toner picture is formed. Next, the magenta toner picture on a photo conductor is transferred via 
direct or an intermediate transfer body with a transfer electrification machine to the conveyed 
transfer material. 

[0012]The photo conductor after developing an electrostatic charge image is discharged by the 
electrifying device for electric discharge, After cleaning by a cleaning means, it is again charged 
with a primary charging machine, The cyanogen toner image to the transfer material which 
transferred formation and the aforementioned magenta toner picture of the cyanogen toner image 
similarly is transferred, negatives are further developed one by one with a yellow color and a 
black color, and the toner image of four colors is transferred to a transfer material. A full color 
image is formed by establishing the transfer material which has a toner image of these four colors 
in an operation of heat and a pressure by a fixing means. 

[0013]Such an image forming device is not only called copying machine for paperwork for copying 
the mere original manuscript generally said, but began to be used in recent years in the field of 
the personal copy for the printers or individuals as an output of a computer. 

[0014]Regular paper FAKKUSUHE is also being applied besides the field with which such a device 
is represented by the laser beam printer. 

[0015]Therefore, a miniaturization, a weight saving, improvement in the speed, high-definition- 
izing, and high-reliability have been investigated severely. Furthermore, machinery comprises a 
simple element increasingly in respect of versatility. The performance required of a toner 
becomes an altitude more, and the image formation which was excellent if improved efficiency of 
the toner could not be attained is stopping as a result, realizing. In connection with the needs of 
various copies, the demand over color copying is also increasing rapidly in recent years. In order 
to copy an original-colors picture more faithfully, much more high definition, high resolution, etc. 
are desired. When the toner used for a color image formation method impresses heat, it needs to 
carry out mixed colors than these viewpoints. 

[0016]Since magenta toner, a cyanogen toner, yellow toner, black toner, and the toner layer of 
two or more layers are formed on a transfer material in the case of the anchorage device in a 
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color image forming device, it is in the tendency which offset tends to generate from increase of 
toner layer thickness. 

[001 7]In order not to make a toner adhere to the fixing roller surface, a roller surface is formed 
with the materials (silicone rubber, fluorine system resin, etc.) which were excellent in the 
mold-release characteristic to the toner, In order to prevent the prevention from offset, and 
fatigue of a roller surface on the surface furthermore, covering a roller surface with the thin film 
of the high fluid of the mold-release characteristic like silicone oil and fluorine oil is performed. 
However, this method has problems, like in that offset of a toner is prevented, although it is very 
effective, since the device for supplying the fluid for offset prevention is required, an anchorage 
device becomes complicated. Generally as a transfer material with which it is fixed to a toner 
image, various papers, coating paper, a plastic film, etc. are used. The necessity for a 
transparency film (OHP film picture) of using an over head projector as an object for 
presentations especially is increasing. Since oil absorptance is low in especially an OHP film 
unlike paper, oil exists in the OHP film surface after fixing so much. Silicone oil evaporates with 
heat, pollutes the inside of an image forming device, or also has a problem of processing of 
recovery oil. The method of adding low molecular weight polyethylene and the release agent like 
low molecular weight polypropylene in particle toner is proposed from the idea of supplying an 
offset preventing liquid object out of particle toner instead at the time of heat pressing fixing 
without using the feed unit of silicone oil. If such [ so much ] a release agent is added in order to 
take out sufficient effect, it will be easy to pollute the surface of the toner support like filming to 
a photo conductor, a career, or a developing sleeve, and a picture will deteriorate easily. Adding a 
small amount of release agents in particle toner to such an extent that image deterioration is not 
generated now, rolling round the toner which supplied some mold-release characteristic oil to the 
fixing roller, and offset it, and cleaning using the device or cleaning pad using the member like a 
web of a formula is performed. 

[001 8]However, when a demand of the latest miniaturization, a weight saving, and high-reliability 
is taken into consideration, it is preferred to remove even these auxiliary devices also in a full 
color image forming device, and it looks forward to the toner which can respond to it. 
[001 9]In order to improve the mixed-colors nature of a toner or to consider it as the toner which 
was excellent in low temperature fixability, it is preferred that binding resin of a toner fuses in an 
instant at the time of fixing. However, the binding resin which has such the characteristic by one 
side will be a thing inferior to high-temperature-offset-proof nature, blocking resistance, and 
endurance. 

[0020]The toner which uses a cross linking agent in a JP,5-158279,A gazette and a 
JP,6-236066,A gazette for these solutions is proposed. In the JP, 7-23966, B gazette and the 
JP,7-23967,B gazette, the toner which was excellent in the dispersibility of a magnetic body 
using the cross linking agent is proposed. 

[0021] Although these toners are fixable outstanding toners, neither can say them with having 
satisfied the above-mentioned technical problem enough. 

[0022]In order to correspond to the miniaturization of the device of these days, and improvement 
in the speed and a network of printing speed, it is an effective method to carry out that it is easy 
to simplify a fixing assembly by extending the offset region-proof of a toner to the low 
temperature side, or to low-temperature-ize fixing temperature of a toner and to accelerate a 
fixing process more. 

[0023]Therefore, in JP,9-265209,A, To vinyl system polymer 100 mass part used as the main 
ingredients, the low-molecular-weight vinyl system polymer component of weight-average- 

1 A 

molecular-weight 3x10 - 5x10 , and the amount vinyl system polymer component of polymers 

of weight-average-molecular-weight 3x10 - 5x10 . It has proposed that a fixing temperature 
field can be extended with the toner produced by using as the main ingredients the resin 
composition for toners which 0.05 to antioxidant 1 mass part contains, cooling after carrying out 
melt kneading of this, and pulverizing. However, the fixing area has only shifted to the low 
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temperature side by this method, and the offset by the side of an elevated temperature has a 
high possibility of getting worse. 

[0024]In JP,8-262795,A on the other hand, In the molecular weight distribution measured by gel 
permeation chromatography, The amount styrene acrylic resin of polymers which has molecular 
weight peaks to a with a molecular weights of 500,000 or more field, Although the toner which 
consists of the styrene acrylic resin which has molecular weight peaks to the field of the 
molecular weights 50,000-500,000, styrene acrylic resin which has the structure of cross linkage, 
and polyester resin binder resin which has molecular weight peaks to a with a molecular weight of 
50,000 or less field is proposed, The action to high-speed fixing is still insufficient. 
[0025]As mentioned above, in spite of desiring a toner which is excellent in offset-proof nature 
with a large fixing temperature field in the fixing process, the actual condition is that there is that 
[ no ] to which those points are fully satisfied. 

[0026]On the other hand, in JP, 5-271 31 2,A, the statement about the polymer particle obtained 
by the seed polymerization which specified the agitating speed and the amount of monomers 
added later, and its manufacturing method is made. However, in the contents described, although 
a certain amount of [ electrostatic property / as a toner ] effect is acquired, it does not 
contribute to endurance or fixable improvement at all, and an effect is not accepted about the 
contamination to an image forming device, either. 

[0027]In JP,10-177228,A, although the toner with low fixing temperature specified by the ratio of 
volume average particle diameter and number average particle diameters and the thickness of a 
shell part is proposed, it is difficult to low-temperature-ize fixing temperature only by this 
regulation, and to maintain high definition. 

[0028]By the way, in JP.2-201378A JP,3-237467,A, the No. 237468 gazette, and JP,7-64336,A, 
using phenol, such as a calyx allene derivative, and the condensate of formaldehyde as a charge 
controlling agent is proposed. However, about matching with electric charge grant capability or an 
image forming device, it was not enough. It was not considered to the manufacturing method of 
the toner using the polymerizing method, but much more improvement was desired. 
[0029]Some methods are proposed in order to raise the dispersibility of binding resin and 
colorant, and an adhesive property until now. In JP, 54-84731 , A, a magnetic body is processed by 
the Silang system coupling agent, A way the method of using processes and uses a magnetic 
body for JP,55-2651 9,A and a 55-28019 gazette by a titanium system coupling agent, The 
method of covering a magnetic body qualitatively [ suitable ] of a coating in JP,54-122129,A, a 
54-130130 gazette, a 55-6344 gazette, and a 55-1 1218 gazette, and using it for them, etc. are 
indicated. To JP,6-95223,B, the polymerization toner in which the polymerization toner obtained 
using the magnetic body processed with the compound containing an isocyanate group is 
obtained by JP,7-27273,B using the magnetic body processed with the epoxy compound is 
indicated. 

[0030] However, although the magnetic toner in which the grade dispersibility which is these 
methods was improved is obtained, the thing that it is satisfied with all the points enough is not 
obtained. 

[0031]By the registration patent No. 2802543, in order to raise the black degree of iron oxide 
system paints, the hematite particle which uses as the main ingredients the iron in which Mn is 
dissolving is indicated. However, even if it uses this hematite particle as colorant for toners as it 
is, the familiarity by binding resin is not enough, and there is room of improvement in dispersibility 
and adhesion too. 

[0032]Surface area is large, and, in the case of carbon black with the condensed higher order 
structure, uniform processing is much more difficult, and when using for a toner too, there is 
much room of improvement 

[0033]thus — in the prolonged use especially under highly humid, adaptation in high-speed 
development, etc. — yet — performance — the actual condition is that sufficient toner is not 
obtained. 
[0034] 
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[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide the toner 
with which it may be satisfied of the demand like ****. 

[0035]The purpose of this invention is to provide the toner which was excellent in low 
temperature fixability and was excellent in high-temperature-offset-proof nature. 
[0036]The purpose of this invention has the good electrification quantity of a toner, and there is 
in providing the toner which is excellent in development nature (a toner electrification amount, 
image concentration) or transfer nature at the time of several multi-sheet durability. 
[0037]The purpose of this invention is to provide the toner which can provide the quality 
transparency picture excellent in the transparency of the fixed image of an OHP film. 
[0038]The purpose of this invention gives a high definition picture with high resolution, and 
satisfies electrifying stability, It is in providing a method for a fixing temperature field to 
manufacture efficiently the toner highly matched with an image formation method that it is large 
and there is very little contamination of an image forming device, and this toner, and the image 
formation method using this toner. 

[0039]The purpose of this invention is to provide the manufacturing method of the toner 
excellent in the endurance and development nature which contamination of the surface of toner 
support, such as weld with a photo conductor member, a career, and a sleeve, does not generate 
easily under an elevated temperature, and this toner, without spoiling low temperature fixability. 
[0040]When the purpose of this invention forms an electrostatic latent image on a photo 
conductor, and the surface of a photo conductor and the toner layer on toner support contact on 
the occasion of the developing process of this electrostatic latent image and the surface of a 
photo conductor and the surface of toner support move mutually, It is in the toner used for the 
image formation method which is stabilized and realizes a quality picture over a long period of 
time, and providing the method of image formation in the image formation method using the 
one-ingredient contact development method with which the development of an electrostatic 
latent image is finished. 
[0041] 

[Means for Solving the Problem]This invention is a toner produced by polymerizing a 
polymerization nature monomer composition which consists of a cross linking agent shown at 
least with a polymerization nature monomer, colorant, polar resin, an ester system wax, and a 
following formula, A melt-index (MI) value in 135 ** and 68. 6N of this toner (7 kg of load) is 
related with a toner being 10 - 100g / 10min (this invention 1). 
[0042] 

[Formula 17] 

H 2 C=C-C-0-(R 2 -0);rC-C=CH 2 

& & WD 

Among [type, R 1 shows an alkyl group of a hydrogen atom or the carbon numbers 1-3, R 2 shows 

a straight chain or a letter alkylene group of branching of the carbon numbers 2-6, and n shows 
0-20. ] 

[0043]In a toner with which this invention consists of at least one sort of binding resin, colorant, 
and a wax component, ** . Glass transition temperature measured from a flowing-back start 
under chloroform flowing back with a differential scanning calorimeter of extractives extracted 
from this toner between the time t (Tj), Glass transition temperature 0" 24 ) measured with a 

differential scanning calorimeter of extractives extracted 24 hours after flowing back fills the 
following relations, and is 40<=T 24 <=70 (**). 

5<T r T 24 <75 (**) 

lOOCI^+T^OBO (**) 

15<=t<=60 (minute) 

** . The main ingredients of a resinous principle are a polymer of a vinyl system monomer among 
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ingredients which determine T 1f ** . In molecular weight distribution by gel permeation 

chromatography (GPC) of tetrahydrofuran (THF) extractives of this toner, In a projected area 
diameter-circularity scatter diagram of a number standard of a toner that polystyrene reduced 

3 5 

molecular weight has a peak molecular weight in the range of 3x10 - 5x10 , and is measured 
with a flow type particle image measuring apparatus of a **. this toner, The circle equivalent 
number pitch diameter D1 (micrometer) of this dry type toner is 2-10 micrometers, and the 
degree of mean circle form of this toner is related with a toner by which it is characterized in 
what circularity standard deviation is less than 0.040 in 0.920-0.995 (this invention 2). 
[0044]This invention to at least one sort of binding resin, colorant, a wax component, and a fine 
grain containing at least one or more specific charge controlling agents. It is related with a 
manufacturing method of a toner making a surface layer form by adding and carrying out seed 
polymerization of the polymerization nature monomer composition which uses at least one or 
more polymerization nature monomers and polymerization initiators as an essential ingredient. 
[0045]An electrifying process which this invention impresses voltage to charge members from 
the exterior at least, and is charged to electrostatic latent image support, A latent image forming 
process which forms an electrostatic latent image in electrified electrostatic latent image 
support, and a developing process which develops an electrostatic charge image with a toner and 
forms a toner image on electrostatic latent image support, In an image formation method which it 
has, a transfer process which transfers a toner image on electrostatic latent image support to a 
transfer material, and a fixing process which carries out heat fixing of the toner image on a 
transfer material this toner, It is a dry type toner which consists of at least one sort of binding 
resin, colorant, and a wax component, ** . Glass transition temperature measured from a 
flowing-back start under chloroform flowing back with a differential scanning calorimeter of 
extractives extracted from this toner between the time t (Tj), Glass transition temperature 0~ 24 ) 

measured with a differential scanning calorimeter of extractives extracted 24 hours after flowing 
back fills the following relations, and is 40<=T 24 <=70 (**). 

5<T r T 24 <75 (**) 

lOOC^+T^OSO (**) 

1 5<=t<=60 (minute) 

** . The main ingredients of a resinous principle are a polymer of a vinyl system monomer among 
ingredients which determine T 1f ** . In molecular weight distribution by gel permeation 

chromatography (GPC) of tetrahydrofuran (THF) extractives of this toner, In a projected area 
diameter-circularity scatter diagram of a number standard of a toner that polystyrene reduced 

3 5 

molecular weight has a peak molecular weight in the range of 3x10 - 5x10 , and is measured 
with a flow type particle image measuring apparatus of a **. this toner, The circle equivalent 
number pitch diameter D1 (micrometer) of this dry type toner is 2-10 micrometers, and the 
degree of mean circle form of this toner is related with an image formation method characterized 
by what circularity standard deviation is less than 0.040 in 0.920-0.995. 

[0046]An electrifying process which this invention impresses voltage to charge members from 
the exterior at least, and is charged to electrostatic latent image support, A latent image forming 
process which forms an electrostatic latent image in electrified electrostatic charge latent image 
support, A developing process which develops an electrostatic charge image with a toner and 
forms a toner image on electrostatic latent image support, In an image formation method which 
has the first transfer process that transfers a toner image on electrostatic latent image support 
to an intermediate transfer body, the 2nd transfer process that transfers a toner image on this 
intermediate transfer body to a transfer material, and a fixing process which carries out heat 
fixing of the toner image on a transfer material, This toner is a dry type toner which consists of at 
least one sort of binding resin, colorant, and a wax component, ** . Glass transition temperature 
measured from a flowing-back start under chloroform flowing back with a differential scanning 
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calorimeter of extractives extracted from this toner between the time t (Tj), Glass transition 
temperature 0~ 24 ) measured with a differential scanning calorimeter of extractives extracted 24 
hours after flowing back fills the following relations, and is 40<=T 24 <=70 (**). 
5<T r T 24 <75 (**) 
lOOC^+T^OSO (**) 
15<=t<=60 (minute) 

** . The main ingredients of a resinous principle are a polymer of a vinyl system monomer among 
ingredients which determine Tj, ** . In molecular weight distribution by gel permeation 

chromatography (GPC) of tetrahydrofuran (THF) extractives of this toner, In a projected area 
diameter-circularity scatter diagram of a number standard of a toner that polystyrene reduced 

3 5* 

molecular weight has a peak molecular weight in the range of 3x10 - 5x10 , and is measured 
with a flow type particle image measuring apparatus of this toner, The circle equivalent number 
pitch diameter D1 (micrometer) of this dry type toner is 2-10 micrometers, and the degree of 
mean circle form of this toner is related with an image formation method characterized by what 
circularity standard deviation is less than 0.040 in 0.920-0.995. 

[0047]As for this invention, in a toner which consists of binding resin, colorant, and a release 
agent at least, at least some binding resin has the structure of cross linkage by a cross linking 
agent, and this cross linking agent is a following general formula [a]. 
[0048] 

[Formula 18] 

[a] 




(Among R 1 in a formula - R 5 , at least one of at least one, R 6 - R 1Q is a substituent which has a 

vinyl group, and) Independently others, respectively A hydrogen atom, a halogen atom, C 1 - the 

saturation / unsaturation alkyl group of C 20 , An alkoxy group, an aromatic hydrocarbon group, 

hydroxyl, a carboxyl group, It is chosen from a group who consists of the 1-3rd class amino 
group, a nitro group, a sulfone group, a sulfo amide group, a cyano group, alkyl carboxylate, and an 
acyl group. It is related with a toner which is a biphenyl compound expressed (this invention 3). 
[0049]In a toner with which this invention has particle toner which contains binding resin and 
colorant at least, A multiple oxide in which the surface is processed by organic compound at 
least as this colorant is used, This multiple oxide contains Fe and Mn at least, and content of Mn 
in this multiple oxide is related with a toner characterized by being 2-55atom% to a total Fe 
amount in this multiple oxide (this invention 4). 

[0050]This invention, Image support for supporting the (a) electrostatic latent image at least to 
image support by which charged electrifying process; (b) electrification was carried out by image 
exposure. An exposure process which forms an electrostatic latent image; When a toner layer 
formed by a toner currently supported by the surface of toner support contacts the surface of 
this image support in (c) this electrostatic latent image, development of this electrostatic latent 
image is finished, A developing process which forms a toner image; a toner image formed in the 
surface of (d) this image support via an intermediate transfer body, Or it has cleaning process; 
which carries out cleaning removal of the toner which remains on this image support surface 
after transfer process; transferred to a transfer material without passing, and the (e) transfer 
process, Are a toner used for an image formation method which repeats a process of the above 
(a) thru/or (e) using cleaned image support, and this toner, Binding resin, colorant a wax 
component, and a phenol derivative condensate are contained at least, By chain condensate 
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shown by annular condensate shown by the below-mentioned general formula <A>, and a general 
formula <B>, and a general formula <C>, a phenol derivative condensate in this toner is a mixture 
of a low-molecular-weight condensate shown, and each content ratio, It is related with a toner 
being zero to low-molecular-weight condensate:5 mass % shown by chain condensate:5 shown by 
annular condensate:5 shown by a general formula <A> - a 95 mass % general formula <B> - a 95 
mass % general formula <C> (this invention 5). 

[0051]This invention is developed with a toner with which a developer has an exposure 
process;(c) this electrostatic latent image which forms an electrostatic latent image in image 
support by which electrifying process; (b) electrification charged in image support for supporting 
the (a) electrostatic latent image at least was carried out by image exposure, A developing 
process which forms a toner image; a toner image formed in the surface of (d) this image support 
via an intermediate transfer body, Are a toner used for an image formation method using a 
development and cleaning system which this developer serves as recovery of a toner which has 
transfer process; transferred to a transfer material without passing, and remains on this image 
support surface after a transfer process in a developing process, and performs it, and at least 
this toner Or binding resin, Contain colorant, a wax component, and a phenol derivative 
condensate, and a phenol derivative condensate in this toner, It is a mixture of a low-molecular- 
weight condensate shown by chain condensate shown by annular condensate shown by the 
below-mentioned general formula <A>, and a general formula <B>, and a general formula <C> # 
Each content ratio is related with a toner being zero to low-molecular-weight condensate:5 mass 
% shown by chain condensate:5 shown by annular condensate:5 shown by a general formula <A> 
- a 95 mass % general formula <B> - a 95 mass % general formula <C> (this invention 6). 
[0052] 

[Embodiment of the Invention]The binding resin obtained in this invention 1 using the cross 
linking agent which has structure (formula 1), That a soft bridge construction ingredient is 
obtained as compared with the cross linking agent like the divinylbenzene generally used because 
the distance during bridge construction becomes long, and when MI values of a toner are 
10-100g / 10min, low temperature fixability is excellent. 

[0053]Since it has ester and an ether part in a cross linking agent chain, the ester system wax 
contained in binding resin is synergistically considered that low temperature fixability is excellent 
in becoming easy to come out by a little heat and pressures in a toner surface at the time of 
fixing. 

[0054]Since it has a soft bridge construction ingredient and the wax is contained, it excels also in 
offset-proof nature, and it is possible to apply heat and a pressure sufficient by a means, such as 
to reduce the speed at the time of fixing, the mixed-colors nature of a toner is good and what 
the OHP sheet also excelled in transparency is obtained. It becomes the toner which was 
excellent in blocking resistance and endurance, without spoiling low temperature fixability, since 
it has a soft bridge construction ingredient. 

[0055]When MI value is less than 10g / 10min, it will be easy to pollute charge members and a 
photo conductor, and endurance will be inferior. On the contrary, when 100g / 10min is 
exceeded, low temperature fixability and the transparency of an OHP sheet will be inferior. 
[0056]It is preferred that the main peak molecular weights Mp are 5000-50000, and the weight 
average molecular weight Mw is 50000-1 million as molecular weight distribution of the THF 
soluble component of this toner. 

[0057]When the main peak molecular weight Mp is less than 5000, or when the weight average 
molecular weight Mw is less than 50000, When endurance is spoiled, and the main peak molecular 
weight Mp exceeds 50000 conversely or the weight average molecular weight Mw exceeds 1 
million, low temperature fixability and the transparency of an OHP sheet are inferior, and it is not 
desirable. 

[0058]It is preferred that it is a toner produced by polymerizing this monomer composition in a 
drainage system medium. 

[0059]Since it has ester and an ether part in a cross linking agent chain as above-mentioned and 
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is easy to localize this near the toner surface at the time of a polymerization, it is because a 
bridge is positively constructed over the neighborhood of a surface and it excels in stress-proof 
nature. 

[0060]ln the projected area diameter-circularity scatter diagram of the number standard of the 
toner measured with a flow type particle image measuring apparatus, it is preferred that the 
degrees of mean circle form are 0.95-1.00. Development nature and transfer nature of this also 
improve while the intensity of a toner surface is equalized and stress-proof nature is excellent. 
[0061]This polar resin is polyester resin and it is preferred that acid values are 1-35 (mgKOH/g). 
Since it is a toner produced by polymerizing in a drainage system medium, it is easy to localize 
polar resin to a toner surface. When acid values are 1-35 (mgKOH/g), the balance of the polar 
resin near the toner surface and the abundance ratio of this cross linking agent is maintained, and 
it is thought that the surface intensity of the grade which does not spoil low temperature fixability 
is obtained. 

[0062]If the rate of this surface amount of cross linking agents increases, a surface becomes 
hard too much and acid value exceeds 35 (mgKOH/g) conversely when acid value is less than 1 
(mgKOH/g), the rate of this surface amount of cross linking agents will decrease, and surface 
intensity will become insufficient. 

[0063]It has ester and an ether part in a cross linking agent chain, and if a toner surface is 
polyester resin, an ester system wax will be synergistically considered that low temperature 
fixability is excellent in becoming easy to come out by a little heat and pressures in a toner 
surface at the time of fixing. 

[0064]As for the addition of this cross linking agent, it is preferred that it is 0.01 to 5 mass part 
to polymerization nature monomer 100 mass part. When endurance is spoiled when less than 0.01 
mass parts, and five mass parts are exceeded conversely, low temperature fixability and the 
transparency of an OHP sheet are inferior, and it is not desirable. 

[0065]It is preferred that this drainage system medium is adjusted to 8.5 from pH 4.5. When pH is 
lower than 4.5 and higher than 8.5, a toner surface ingredient will tend to cause hydrolysis etc. 
and development nature will be inferior as the evil. 

[0066]As an example of the cross linking agent used for this invention 1, Ethylene glycol 
diacrylate, ethylene glycol dimethacrylate, 1 ,3-butanediol dimethacrylate, triethylene glycol 
diacrylate, Tetraethylene glycol diacrylate, polyethylene-glycol diacrylate, 1 ,6-hexanediol 
diacrylate, neopentyl glycol diacrylate, tripropylene glycol diacrylate, polypropylene-glycol 
diacrylate, etc. are mentioned. These cross linking agents and other cross linking agents may be 
used together. 

[0067]As polar resin used for this invention 1, styrene, the copolymer of acrylic acid (meta), a 
maleic acid copolymer and saturated polyester resin, and an epoxy resin are used preferably. 
Especially polyester resin is preferred also in these polar resin. It becomes possible to obtain the 
toner which has the core/shell structure which made the wax intension-ize. This is because a 
polar low wax is stuffed into the inside of a toner compared with polar resin for the toner 
manufactured in a drainage system medium. 

[0068]the chloroform in which the ingredient extracted from a toner in [ in chloroform / of 
flowing back / initial ] 15 to 60 minutes exists near the toner surface in this invention 2 — the 
chloroform in which it is a meltable binding resin ingredient, and the ingredient similarly extracted 
in flowing-back 24 hours exists in a toner — it is the meltable whole binding resin ingredient. The 
relation between the former glass transition temperature (Tj) and the latter glass transition 

temperature (T 24 ) of the toner of this invention 2 is 40<=T 24 <= : 70 (**). 

5<T r T 24 <75 (**) 

lOOC^+T^OSO (**) 

It is satisfied. 

[0069]lf the electrostatic property of a toner is not stabilized as the reason as T 24 is less than 40 
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**, and the endurance of a toner becomes insufficient and it exceeds 70 **, the fixing 
temperature of a toner will become high and the fixability in pasteboard will get worse extremely. 
Since there is no difference in the thermal stability of the ingredient near the surface, and an 
internal ingredient even if it covers an inside with a surface layer as it is 5 more (T 1 ~T 24 ) ** or 

less, If T 24 is more highly set up in order for the blocking resistance of a toner to get worse and 

to raise blocking resistance conversely, if T 24 is made into lowness in order to make fixing 

temperature low, fixability will get worse conversely. On the other hand, if (Tj-Tg^) exceeds 75 

**, even if it will make T 24 low setting out, T 1 will become high, and fixability will get worse as a 

result. 

[0070]Since a fixed quantity of relations of above fixability and blocking resistance were changed, 
the range of (T^+T^) was set up in this invention. Namely, it becomes compatible with fixability 

and blocking resistance exceeding 100 ** at the time below 180 **. 

[0071]The reason defined as the glass transition temperature of the extractives from which T^ is 

extracted from this toner in this invention 2 at the arbitrary time for 15 to 60 minutes after a 
chloroform flowing-back start is as follows. 

[0072]Although the speed from which binding resin near the surface of this toner is extracted 
under chloroform flowing back changes with the glass transition temperature of binding resin, or 
quantity of insoluble matter, When it samples by this invention persons' examination at the 
arbitrary time for 1 5 to 60 minutes after a flowing-back start, it is because the chloroform 
extractives near the surface of this toner are extracted. In more detail, since the neighborhood of 
the surface is extracted with sufficient reappearance with it being three to 20 mass % to the 
gross mass of this toner, the ingredient extracted from this toner at this time is preferred, and it 
is more preferred in it being five to 12 mass % to the gross mass of this toner. As extraction time 
at this time, 20 to 50 minutes is preferred and 25 to 45 minutes is more preferred. 
[0073]It is because all extractives are extracted as a reason defined as a glass transition 
temperature measured on the other hand with the differential scanning calorimeter of the 
extractives from which T 24 is extracted 24 hours after chloroform flowing back if it is particles 

usable as a toner after 24-hour flowing back. 

[0074]As a concrete method, a Soxhlet extraction etc. are preferred. 

[0075]In this invention 2, the main ingredients of a resinous principle must be a polymer of a vinyl 
system monomer among the ingredients which determine Tj. In the toner obtained by the 

manufacturing method of this invention 2, in order to adjust physical properties, it is possible to 
also make polar resin, such as polyester resin, contain in binding resin, but. In the toner in which 
the surface layer was made to form by seed polymerization, In order to show that it has 
insufficient formation of a surface layer that ingredients other than the polymer of a vinyl system 
monomer, i.e., polar resin etc., contain as the main ingredients of the resinous principle extracted, 
In this invention 2, more than the main ingredients of a resinous principle, i.e., 50 mass %, must be 
a polymer of a vinyl system monomer among the ingredients which determine T r 

[0076]The quality of being a vinyl monomer and a quantitative analysis can be carried out by 
various methods. 

[0077]The ingredient which determines T1 For example, spectrum analyses, such as a nuclear 
magnetic resonance spectrum ( 1 H-NMR, 13 C-NMR), an infrared absorption spectrum (IR), a 
Raman spectrum, an ultraviolet absorption spectrum (UV), and a mass spectrum (MS), ultimate 
analysis, GPC, What is necessary is just to analyze by various methods, such as a chemical 
analysis of gas chromatography (GC), liquid chromatography (HPLC), and others. 
[0078](Deciding method of glass transition temperature) In this invention 2, measurement of the 
glass transition point of an aforementioned extracted part and binding resin, and a toner was 
performed according to the temperature setting pattern of ASTM (D3418-82) using DSC-7 
(made by PerkinElmer, Inc.) by a part for 10 **/in temperature speed. 
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[0079]From the DSC curve at the time of the 2nd temperature up, Tg had and carried out the 
intersection in the contents and the standup curve of the ground line in front of an endothermic 
peak, and the ground line after an endothermic peak, and was taken as Tg. 
[0080]In the molecular weight distribution by the gel permeation chromatography (GPC) which 
mentions the molecular weight of the THF extractives of the toner of this invention 2 later, 

3 

polystyrene reduced molecular weight must have a peak molecular weight in the range of 2x10 

- 5x10 . If a peak molecular weight is lower than 2x10 , an adverse effect may appear in an 

electrifying characteristic, and if higher than 5x10 5 , melt viscosity may become high too much 
and may produce a problem in fixability. It faces manufacturing the diene system resin used in 
this invention 2, and can be used if needed [, such as a catalyst for promoting the branching 
agent for a suitable molecular weight modifier, a molecular-weight-distribution regulator, and a 
viscoelasticity improvement and a reaction, ]. 

[0081]The acid value of the ingredient as which the toner of this invention 2 determines T 1 

(AVj), Expression-of-relations ** AV 24 -AV 1 ** <=5 of the following [ hydroxyl value / (OHV 24 ) / 

a hydroxyl value (OHVj), the acid value (AV 24 ) of the extractives extracted 24 hours after flowing 

back, and ] (mgKOH/(per Tg of extractives)) 

** OHV 24 -OHV 1 ** <=5 (mgKOH/(per 1g of extractives)) 

All must be filled. 

[0082]When the value of ** AV 24 -AV 1 ** exceeds 5, as the reason in ** (AV 24 >AV 1f 
OHV 24 >OHV 1 ), The polarity of the resin which exists in an inside is higher, formation of a surface 
layer is insufficient, and the blocking resistance of a toner gets worse. 

** (AV 24 <AV 1t OHV 24 <OHV 1 ) In a case. The polar high ingredient is extracted by chloroform by 

the extraction time of the ingredient which determines T lt many ingredients with a low degree of 

polymerization exist, and polarity turns into it high that the electrostatic property of a toner is 
insufficient. Things are mentioned. However, when using positively a carboxyl group content 
polymerization nature monomer and a hydroxyl group content polymerization nature monomer, it 
is not necessarily this limitation. 

[0083]In the toner, in the direction with the portion which has the structure of cross linkage and 
has two dimensions or the three-dimensional structure, the toner became firm more rather than 
binding resin consisted only of what only polymerized in one dimension, and it became clear that 
the weld to a photo conductor member, a career, etc. decreased also under [, such as the 
bottom of an elevated temperature, ] a harsh environment especially. 

[0084]On the other hand, in the polymerization process toner containing especially a wax, 
polymerization time affects the mobility of a toner. Namely, intension-ization of a wax is not 
thoroughly performed like the above-mentioned at the time of a polymerization, The amount of 
waxes which exists in the surface increased, so that polymerization time serves as a big rule 
factor about the phenomenon in which especially a low melting point component spreads / 
adheres to a toner surface and the polymerization became a long time, and it became clear that 
the fall of the mobility of a toner and the increase in blocking are caused by this. Then, as how to 
solve an aforementioned problem simultaneously, this invention persons are following general 
formulas [a]. 
[0085] 

[Formula 19] 

-AS* [a] 
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(Among R 1 in a formula - R 5 , at least one of at least one, R 6 - R 1Q is a substituent which has a 

vinyl group, and) Independently others, respectively A hydrogen atom, a halogen atom, C 1 - the 

saturation / unsaturation alkyl group of C 20 , An alkoxy group, aromatic hydrocarbon group 

hydroxyl **, a carboxyl group, The 1-3rd class amino group, a nitro group, a sulfone group, a sulfo 
amide group, a cyano group, It is chosen from the group who consists of alkyl carboxylate and an 
acyl group. It found out using for the binding resin which constitutes a toner [ in / for the 
biphenyl compound expressed / this invention 3 ] as a cross linking agent which brings about the 
structure of cross linkage. That is, as compared with monocyclic aromatic cross linking agents, 
such as divinylbenzene conventionally used well in this cross linking agent, the speed which 
forms the structure of cross linkage with binding resin has the feature that it is notably large. 
Therefore, when this cross linking agent is used, it becomes possible to shorten the 
polymerization time in polymerization process toner, and diffusion/adhesion in the toner surface 
of a wax decrease remarkably by this, and the mobility of a toner and blocking resistance 
improve. Since formation of the structure of cross linkage is ensured, the structure of a toner 
becomes firm and weld with the photo conductor and career under an elevated temperature 
decreases especially. 

[0086]As a result of this invention person's etc. inquiring wholeheartedly, Fe and Mn are 
contained at least, And a multiple oxide in which the surface is processed by organic compound 
had dispersibility to binding resin for toners, and a high adhesive property, therefore it became 
clear that the toner which uses this multiple oxide as colorant could solve various technical 
problems which were mentioned above, although the reason is unknown for the moment and 
originating in the ease of getting used of an organic compound and Mn atom on the surface of a 
multiple oxide which are processing agents differing from the ease of getting used with Fe atoms 
is also considered — the actual condition — it is not certain. 

[0087]Here, it became clear [ that a silicon content compound is preferred as an organic 
compound for surface treatments, and a silane coupling agent is also more preferred also in a 
silicon content compound ]. Although it is known that dispersibility of colorant processed with a 
silicon content compound to inside of resin will improve to some extent, the compatibility of a 
silicon content compound and iron oxide is not so good, for example. Therefore, in order to 
distribute in a toner iron oxide which carried out the surface treatment with a silicon content 
compound, when a physical share is added, a silicon content compound separates from the iron 
oxide surface, and it seems that a surface treatment is not effective so much since familiarity by 
an iron oxide particle and binding resin falls as a result. On the other hand, a multiple oxide which 
Mn contained in a toner concerning this invention 4 is used as colorant It is comparatively easy 
to oxidize, it carries out that combination of a silicon portion cleaves easily as a result of 
oxidation reaction, and a silicon compound is **********. Also in this invention 4, when 
processing the surface of a multiple oxide which Mn contained with a silicon content compound, 
a connecting part of silicon may cleave oxidatively with a high Mn oxide of oxidizing power, and 
the multiple oxide surface and a strong combination may be generated. 

[0088]Also in a silicon content compound, when especially a silane coupling agent is used, Since 
there are many functional groups which can be combined with an OH radical on the surface of a 
multiple oxide from the first, adhesion of a silicon content compound on the surface of a multiple 
oxide becomes firm, Since it is hard to separate under a physical share at the time of toner 
production from the colorant surface and familiarity by colorant and binding resin is maintained, 
that whose dispersibility of colorant improves as a result is conjectured. 

[0089]As for content of Mn in a multiple oxide, it is preferred that it is 2-55atom% to a total Fe 
amount in this multiple oxide, and its 3-50 atom % is more preferred. When content of Mn is less 
than two atom % to a total Fe amount, it comes to be tinged with brown, so that a black degree of 
a multiple oxide serves as fall feeling, especially particle diameter of a multiple oxide becomes 
small. Although byway-ization of a color particle used is also considered to be indispensable art 
in the case of byway-izing of a toner aiming at high definition, even if dispersibility to inside of a 
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toner is good colorant, if like [ a toner / only a small brown toner of tinting strength is obtained 
and twisted and ], there is a problem. 

[0090]In addition, when content of Mn is less than two atom % to a total Fe amount, When 
familiarity or adhesive properties of the multiple oxide surface and a processing agent run short 
and a physical share is made to distribute in binding resin, a processing agent separates from the 
multiple oxide surface, and the dispersibility improvement effect of colorant to inside of a toner is 
seldom no longer seen after all. 

[0091 ]On the other hand, when content of Mn exceeds 55 atom % to a total Fe amount, 
resistance of a multiple oxide and control of magnetic properties become difficult A fall of 
resistance is large especially, and if such a multiple oxide is used as a charge of toner material, 
since resistance as a toner also falls, and it sets lower highly humid, it cannot finish preventing a 
fall of electrification quantity and it leads to deterioration of image quality, it is not desirable. 
[0092]as for a pitch diameter of a multiple oxide used for a toner of this invention 4, 0.01-0.13 

micrometer is preferred, and it is the range of 6-80-m /g as nitrogen adsorption specific surface 
area (= BET specific surface area) — it is desirable. More desirable pitch diameters and BET 

specific surface areas are 0.015-0.10 micrometer and 10-75m /g. 

"[0093"]Since a~fall of"a~black~degree becomes remarkableT and tinting strength becomes 
insufficient as colorant of a toner for black and white and also condensation of compound oxide 
particles becomes strong when a pitch diameter is less than 0.01 micrometer, it becomes the 
tendency for dispersibility to get worse. On the other hand, if a pitch diameter exceeds 0.13 
micrometer, tinting strength comes to be insufficient like common colorant. In addition, when 
using it as colorant for small grain diameter toner especially, it becomes difficult to make each 
particle toner distribute compound oxide particles of the number probable. 

[0094]When a BET specific surface area is less than 6-m /g, since adhesion area with binding 
resin is small, when a toner is agitated, for example within a development counter, compound 
oxide particles separate and fall from a toner easily. In addition, when manufacturing a toner by 
the polymerizing method, compound oxide particles tend to jump out according to a centrifugal 
force etc. out of a polymerization monomer drop in the case of high-speed churning in 
polymerization liquid, and intension-ization as colorant becomes difficult. On the other hand, 
since a touch area of compound oxide particles will also become large and particles will become 

easy to condense it if a BET specific surface area exceeds 80-m /g, it becomes the tendency 
for dispersibility to get worse too. 

[0095]By choosing the range of 1-9 micrometers as a weight average particle size of a toner 
concerning this invention, it makes it possible to acquire a very high definition picture to stability 
for a long period of time. 

[0096]Generally, if particle diameter of a toner becomes fine, it is known that resolution at the 
time of development will improve. In diameter[ of a granule ]-izing of this toner, as mentioned 
above, uniform dispersion of raw material to each particle toner serves as important art, and 
byway-ization of raw material is mentioned as one technique. On the other hand, also in this, iron 
oxide, such as carbon black or magnetite, becomes the black degree falls and insufficient [ a 
toner using such colorant / tinting strength ], in order that the tint may approach brown with 
byway-izing like the above. However, in a multiple oxide used for a toner of this invention 4 as 
colorant, a Mn oxide lives together, and a black degree is high in it also in a diameter of a particle. 
Therefore, if a pitch diameter uses this multiple oxide with small particle diameter as colorant in 
small grain diameter toner of 9 micrometers or less, it will become possible to acquire a 
high-definition picture with high concentration over a long period of time with a high definition 
with that toner. If a pitch diameter of a toner exceeds 9 micrometers, achievement of big 
high-definition-izing cannot be expected so much, and reappearance of a dot latent image of 100 
micrometers or less or a small-gage wire will become difficult especially. On the other hand, it 
becomes much more difficult to distribute toner raw material uniformly, when a pitch diameter of 
a toner is less than 1 micrometer, and it is not preferred. Byway-izing of materials other than 
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colorant and improvement in dispersibility are also needed for this improvement. 
[0097]Although techniques arbitrary as the method of a surface treatment of a multiple oxide 
used for a toner of this invention 4 as colorant are possible, a wet process method is preferred. 
This is also for a processing agent to contact more uniform [ it / to process in a lot of solvents 
containing a processing agent compared with a dry method ] on the surface of the whole 
compound oxide particles. 

[0098]Although a drainage system wet process which does not use an organic solvent also has 
simple post-processing and is preferred, when it is a drainage system wet process, desirable pH 
in a drainage system is eight or less. Under an alkali condition that pH is higher than eight, since 
the hydrolysis rate of a silane coupling agent is too early, condensation leather ** of silane 
coupling agents will happen preferentially, coating weight of a processing agent on the surface of 
a multiple oxide will decrease, and the improvement effect of dispersibility will fall. As a result of 
condensation reaction output's playing the so-called role of a paste, condensation of compound 
oxide particles takes place easily. Although it is generally insoluble to water in the silane coupling 
agent of an alkoxy type which gas does not generate itself, Since it is hydrolyzed at speed with a 
moderate alkoxy group under eight or less conditions, and pH serves as water solubility and 
distributes u nifor mly underwater, a^ mqre uniform surface treatment of compound oxide particles 
becomes possible. Under eight or less neutrality - acid conditions, generally, since pH is 
protonated, the inorganic compound particle surface is considered as follows for a coupling 
reaction to advance much more easily. 
[0099] 

[Formula 20] 

*«*HB hT ? H ? H SiOH si ? <? Si 

o— m-o-m'— o o o-m iyr-o => o— m M'-o 
II II 

[0100]Here, as a processing dose in a multiple oxide surface treatment, 0.05 to 20 mass part is 
preferred to multiple oxide 100 mass part, and 0.1 to 10 mass part is more preferred. As for the 
dispersibility improvement effect to binding resin for toners of the multiple oxide by a surface 
treatment, less than 0.05 mass parts are insufficient, if 20 mass parts are exceeded, 
condensation of the compound oxide particles by the paste effect of a processing agent will take 
place easily, and the dispersibility improvement effect will become too insufficient. 
[0101]The following is mentioned as a finishing agent used by this invention 4. 
[0102]First, silicone series resin, rosin system resin, styrene resin, acrylic resin, methacrylic 
system resin, a styrene acrylic copolymer, a styrene methacrylic system copolymer, epoxy 
system resin, and the thing that mixed these suitably are mentioned. Fatty acid and its metal salt, 
a surface-active agent, etc. may be used. 

[0103]As a coupling agent, although a silane coupling agent, a titanium coupling agent, etc. are 
mentioned, for example, As mentioned above, a silane coupling agent is used more preferably, 
General formula R m SiY n [R shows an alkoxy group and a halogen atom among a formula, m shows 

an integer of 1-3, Y shows an alkyl group, a vinyl group, a glycidoxy group, an methacrylic group, 
and a hydrocarbon group like a phenyl group, and n shows an integer of 1-3. It is shown by]. For 
example, vinyltrimetoxysilane, vinyltriethoxysilane, gamma-methacryloxypropyltrimethoxysilane, 
Vinyltriacetoxysilane, methyl trimetoxysilane, methyl triethoxysilane, Isobutyl trimethoxysilane, 
dimethyldimethoxysilane, dimethyl diethoxysilane, Trimethylmethoxysilane, hydroxy pro pilus 
trimethoxysilane, phenyltrimethoxysilane, n-hexadecyl trimethoxysilane, 
n-octadecyltrimethoxysilane, etc. can be mentioned. 

[0104]especially — the formula C — among a p H 2p+1 -Si-(OC q H 2q+1 ) 3 [type, p shows an integer 

of 2-20 and q is good to carry out hydrophobing processing of the compound oxide particles in a 
drainage system medium using an alkyltrialkoxysilane coupling agent shown by] which shows an 
integer of 1-3. If p in the above-mentioned formula is smaller than two, it will become familiarity 
by a processing agent and the multiple oxide surface is good, and easy [ a surface treatment ], 
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but since the hydrophilic nature of the surface generally processed is high, dispersibility of 
familiarity by binding resin does not improve so much well [ so ]. If p is larger than 20, processing 
agent chains will come to become entangled, condensation of compound oxide particles will 
increase, and the dispersibility improvement effect will fall easily too. If q is larger than three, the 
reactivity of a silane coupling agent and solubility to water will fall, and a surface treatment will 
limping-gait-crack-come to be hard uniformly enough. 

[0105]In this way, when using independently as colorant or a magnetic grant agent, the desirable 
amount of surface treatment multiple oxide used obtained is ten to 200 mass part to binding 
resin 100 mass part for toners, and is 20 to 1 60 mass part more preferably. In less than ten mass 
parts, only with a surface treatment multiple oxide, sufficient tinting strength is not acquired, but 
when 200 mass parts are exceeded, it is in a tendency for the fixability of a toner to fall. 
[0106]It is [ binding resin / which can be used for a toner of this invention ] usable in all publicly 
known things. 

[0107]To an image forming device using a development and cleaning system which a developer 
serves as recovery of a toner which remains on the image support surface in a developing 
process, and performs it after a transfer process. By applying a toner which contained a phenol 
_derivativ_e ^j5_Qnjdensate_which has a specific structur e by a specific ratio, _By imprpymg an^ 
electrification state of a toner, and attaining quick electrification control, and reducing load of 
toner recovery by reducing a toner of a transfer residue complementary, and collecting toners of 
a transfer residue complementary smoothly, It finds out making it possible to be stabilized and to 
form a quality picture over a long period of time, and came to complete this invention 6. 
[0108]This invention persons by using a toner which made a phenol derivative condensate which 
has a specific structure exist in an image formation method by an one-ingredient contact 
development method with a specific content ratio, Since it finds out that the electrifying 
characteristic of a toner is improved and the electrification control characteristic of a toner under 
low-humidity/temperature environment is improved especially, high-definition image reproduction 
becomes possible, and electrification quantity of a development toner on a photo conductor is 
controlled properly, It found out that a fall of cleaning nature by superfluous electrification of a 
toner of a transfer residue complementary could be prevented, and resulted in this invention 5. 
[0109]At least a toner of 5 and 6 of this invention Binding resin, colorant, a wax component. And 
are a phenol derivative condensate a dry type toner to contain, and a phenol derivative 
condensate in this toner, It is a mixture of a low-molecular-weight condensate shown by chain 
condensate shown by annular condensate shown with a following general formula <A>, and a 
general formula <B>, and a general formula <C>, Each content ratio is characterized by being 
zero to low-molecular-weight condensate:5 mass % shown by chain condensate:5 shown by 
annular condensate:5 shown by a general formula <A> - a 95 mass % general formula <B> - a 95 
mass % general formula <C>. 
[0110] 

[Formula 21] 

-H&5£<A> 




R 1 - R 15 show a hydrogen atom, a halogen atom, an alkyl group, an alkenyl group, a sulfonic ester 

group, a carboxy ester group, an amino group, an amide group, a 2 fatty-tuna group, a silyl group, 
and a phenyl group among [type. X1 and Y1 are the integers of 0-8, and the sums of X1 and Y1 
are 3-12.] 
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[0111] 

[Formula 22] 




R 21 ~ R 35 show a hydrogen atom, a halogen atom, an alkyl group, an alkenyl group, a sulfonic 
ester group, a carboxy ester group, an amino group, an amide group, a nitro group, a silyl group, 
and a phenyl group among [type. X2 and Y2 are the integers of 0-8, and the sums of X2 and Y2 
are 3-12. ] 
[0112] 

[Formula 23] 

-!&5£<C> 




R 41 " R 55 show a hydrogen atom, a halogen atom, an alkyl group, an alkenyl group, a sulfonic 
ester group, a carboxy ester group, an amino group, an amide group, a nitro group, a silyl group, 
and a phenyl group among [type. X3 and Y3 are the integers of 0-2, and the sums of X3 and Y3 
are 1-2. ] 

[01 13]A phenol derivative condensate like the above is obtained by making phenols and 
formaldehyde condense. In order to consider it as the above-mentioned structure, can use raw 
material which has a predetermined substituent beforehand, and as an example of phenols, 
p-phenylphenol, alkylphenyl phenol, halogenation phenylphenol, Halogenation alkylphenyl phenol, 
sulfonic acid phenylphenol, Aminophenyl phenol, cyanophenyl phenol, phenylphenol isocyanate, 
Nitrophenyl phenol, cumyl phenol, benzylphenol, Styrene-ized phenol, phenol replaced with an ant 
cyclic group, Aminophenol, phenolsulfonic acid, hydroxybenzoic ester, hydroxyphenyl acetic acid, 
hydroxyphenyl aceticacid derivative, formylphenol, methoxy ethylphenol, and trialkylsilyl-ized 
phenol etc. can be used. 

[01 14]After making it condense using these as raw material, a substituent may be introduced 
further and it may be made to ****. 

[01 1 5]An aryl group which may have an alkyl group and a substituent as a substituent to add, An 
alkyl group of the carbon numbers 1-8 replaced by an aryl group, an ant cyclic group which may 
have a substituent, A halogen atom, a fluoro alkyl group, a nitro group, a sulfone group that may 
be replaced, a phenylcarbamoyl group, an amino group which may be replaced, a trialkylsilyl group, 
etc. are mentioned. 

[01 1 6]A phenol derivative condensate concerning this inventions 5 and 6, It is a mixture of a 
low-molecular-weight condensate shown by chain condensate shown by annular condensate 
shown by the above-mentioned general formula <A>, and a general formula <B>, and a general 
formula <C>, Each content ratio is adjusted so that it may become low-molecular-weight 
condensate:0 shown by chain condensate:5 shown by annular condensate:5 shown by a general 
formula <A> - a 95 mass % general formula <B> - a 95 mass % general formula <C> - 5 mass %. 
[0117]Although it is a little inferior to dispersibility in inside of particle toner, since an annular 
condensate shown by a general formula <A> is excellent in electrification grant nature and makes 
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especially an electrifying rate good, it is preferred. Although a chain condensate shown by a 
general formula <B> is inferior to electrostatic property rather than an annular condensate shown 
by a general formula <A>, since it excels in dispersibility in inside of particle toner, a uniform 
electrification state is acquired. Therefore, in order to make these effects act effectively, it 
becomes possible by using both together with a content ratio like the above to raise electrostatic 
property with sufficient balance. 

[0118]In substituent R 2 in a general formula <A> and a general formula <B>, R 12 , R 22 , R 32 , R 42 , 

and R 52 . When it is an aryl group, an aralkyl group, and an ant SARIKKU group which may have an 

alkyl group and a substituent, electrostatic property will become good easily. Since what is 
excellent in electrification controllability and has at least one kind of phenyl group also in it holds 
moderate electrification electrification quantity, especially a phenyl group, a cumyl group, etc. 
that may have a substituent are preferred. 

[01 19]In substituent R 1 in a general formula <A> and a general formula <B>, R n , R 21 , R 31 , R 41 , 
and R 51 . Hydrogen atom, alkyl group, aralkyl group, and substituent R 3 , R 4 , R 13 , R 14 , R 23 , In R 24 , 
R 33' R 34« R 43' R 44' R 53* and R 54* In h V dro S en atom » a| M group, halogen atom, nitro group, and 
also substituent R~ 5 , R 15 , R 25 , R 35 , R 45 , and R55. lt is desirable when a hydrogen atom prevents 
generation of a low-molecular-weight condensate shown by a general formula <3> by electrifying 
stability improvement and inhibition of a condensation reaction. 

[0120]By using two or more kinds of substituents for these substituents, crystallinity collapses 
not only according to electronic effects of the substituent but according to a steric effect, and 
dispersibility and an electrifying characteristic to inside of particle toner can be adjusted. 
[0121]On the other hand, although a low-molecular-weight condensate shown by a general 
formula <C> is equivalent to a low molecular weight constituent of a condensate shown by 
general formula <A> or a general formula <B>, since it does not have sufficient electrifying 
capability, if a content ratio exceeds 5 mass % f it will become what has difficult uniform 
electrification of a toner. In order to act as a plastic ingredient in particle toner, trouble is 
produced in matching with an image forming device. 

[0122]The sum of X1 and Y1 which is equivalent to the number of repetition units of a phenol 
derivative condensate in a general formula <A> and a general formula <B> on the other hand. Or 
if the sum of X2 and Y2 exceeds 12, it falls remarkably, and dispersibility in inside of particle 
toner will produce nonuniformity in the electrostatic property of a toner, or will produce trouble in 
matching with an image forming device. 

[0123]After a phenol derivative condensate used for a toner concerning this inventions 5 and 6 
isolates a phenol derivative condensate which adjusts conditions of composition or refining and is 
made into the purpose, it is preferred to mix and use what has the structure like the above with a 
specific content ratio. 

[0124]It can ask for the number of repetition units of a phenol derivative condensate like the 
above by electrolysis desorption mass-spectrum analysis (FD-MS) etc. 

[0125]There are a method (internal) of adding a phenol derivative condensate concerning this 
invention inside a toner as a method which a toner is made to contain, and a method (externally 
adding) of adding from the outside. As a desirable addition in a case of carrying out internal, it is 
more preferably used in the range of 0.5 to 5 mass part 0.1 to 10 mass part to binding resin 100 
mass part. On the other hand, when carrying out externally adding, 0.01 to 5 mass part is 
p re f errec | t an d it is preferred to make it adhere to a toner surface in mechanochemical especially. 
[0126]Although concrete structure of a phenol derivative condensate concerning this inventions 
5 and 6 and a phenol derivative condensate for comparison is illustrated below, this inventions 5 
and 6 are not limited to these at all. 

[0127]A phenol derivative (p-phenylphenol: compound 1) and formaldehyde of the annular 
condensate (A1-4 ) following are used as a starting material, After carrying out column separation 
of the resultant acquired by performing a condensation reaction under alkali catalyst existence, it 
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is the condensate (the number of repetition units of a phenol-derivative condensate: 4) produced 
by performing recrystallization, and is equivalent to an annular condensate shown by said general 
formula <A>. 



[0129]The annular condensate (A1~n ) aforementioned phenol derivative (compound 1) and 
formaldehyde are used as a starting material, It is an annular condensate shown by said general 
formula <A> produced by performing recrystallization after carrying out column separation of the 
resultant acquired by performing a condensation reaction under alkali catalyst existence, and the 
number of repetition units of a phenol derivative condensate is an annular condensate of n. 
[0130]An annular condensate whose repetition unit n [ several ] of a phenol derivative 
condensate is specifically 3 (A1-3), An annular condensate (A1-8) an annular condensate (A1-6) 
whose number of repetition units is 6, and whose number of repetition units are 3 f and the 
number of repetition units are the annular condensates (A1-12) etc. which are 12, and it can 
obtain because all change a reaction condition and refining conditions. 
[0131]A phenol derivative (the compound 1 and the compound 2) and formaldehyde of the 
annular condensate (A2-4 ) following are used as a starting material, After carrying out column 
separation of the output acquired by performing a condensation reaction under alkali catalyst 
existence, it is the condensate (the number of repetition units of a phenol-derivative condensate: 
4) produced by performing recrystallization, and is equivalent to an annular condensate shown by 
said general formula <A>. 



[0128] 

[Formula 24] 




*tttB£* (A 1-4) 



[0132] 

[Formula 25] 
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[01 33] Annular condensate (A2-n) 

Said phenol derivative (the compound 1 and the compound 2) and formaldehyde are used as a 
starting material, It is an annular condensate shown by said general formula <A> produced by 
performing recrystallization after carrying out column separation of the resultant acquired by 
performing a condensation reaction under alkali catalyst existence, and the number of repetition 
units of a phenol derivative condensate is an annular condensate of n. 
[0134]An annular condensate whose repetition unit n [ several ] of a phenol derivative 
condensate is specifically 3 (A2-3), An annular condensate (A2-8) an annular condensate (A2-6) 
whose number of repetition units is 6, and whose number of repetition units are 3, and the 
number of repetition units are the annular condensates (A2-12) etc. which are 12, and it can 
obtain because all change a reaction condition and refining conditions. 

[0135]a chain condensate (B1-4 ) — said phenol derivative (compound 1) and formaldehyde being 
used as a starting material, and, After carrying out column separation of the output acquired by 
performing a condensation reaction under alkali catalyst existence, it is the condensate (the 
number of repetition units of a phenol-derivative condensate: 4) produced by performing 
recrystallization, and is equivalent to a chain condensate shown by said general formula <B>. 
[0136] 

[Formula 26] 
OH OH OH OH 




m&ffi&V* (B 1-4) 

[0137]a chain condensate (B1-n ) — said phenol derivative (compound 1) and formaldehyde being 
used as a starting material, and, It is an annular condensate shown by said general formula <B> 
produced by performing recrystallization after carrying out column separation of the resultant 
acquired by performing a condensation reaction under alkali catalyst existence, and the number 
of repetition units of a phenol derivative condensate is a chain condensate of n. 
[0138]The chain condensate whose repetition unit n [ several ] of a phenol derivative condensate 
is specifically 3 (B1-3), It is a chain condensate (B1-6) whose number of repetition units is 6, a 
chain condensate (B1-8) whose number of repetition units is 3, a chain condensate (B1-12) 
whose number of repetition units is 12, etc., and can obtain because all change a reaction 
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condition and refining conditions. 

[0139]The phenol derivative (compounds 1-5) and formaldehyde of the chain condensate (B~2~4 ) 
following are used as a starting material, After carrying out column separation of the output 
acquired by performing a condensation reaction under alkali catalyst existence, it is the 
condensate (the number of repetition units of a phenol-derivative condensate: 4) produced by 
performing recrystallization, and is equivalent to the chain condensate shown by said general 
formula <B>. 
[0140] 

[Formula 27] 



OH OH OH 




it&m i it^m 3 <t&m 5 



OH OH 




OH OH OH OH 




mvffi&m (b 2-4) 

[0141]a chain condensate (B-2-n ) — said phenol derivative (compounds 1-5) and formaldehyde 
being used as a starting material, and, It is a chain condensate shown by said general formula <B> 
produced by performing recrystallization after carrying out column separation of the output 
acquired by performing a condensation reaction under alkali catalyst existence, and the number 
of repetition units of a phenol derivative condensate is a chain condensate of n. 
[0142]The chain condensate whose repetition unit n [ several ] of a phenol derivative condensate 
is specifically 3 (B-2-3), It is a chain condensate (B-2-6) whose number of repetition units is 6, a 
chain condensate (B-2-8) whose number of repetition units is 8, a chain condensate (B-2-12) 
whose number of repetition units is 12, etc., and can obtain because all change a reaction 
condition and refining conditions. 

[0143]a low-molecular-weight condensate (C1-n ) — said phenol derivative (compound A) and 
formaldehyde being used as a starting material, and, It is a low-molecular-weight condensate 
shown by said general formula <C> produced by performing recrystallization after carrying out 
column separation of the resultant acquired by performing a condensation reaction under alkali 
catalyst existence, and the number of repetition units of a phenol derivative condensate is a 
low-molecular-weight condensate of n. 
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[0144]The repetition units n [ several ] of a phenol derivative condensate are a low-molecular- 
weight condensate (C1-1) which is 1, and a low-moleculai^weight condensate (C1-2) whose 
number of repetition units is 2, and, specifically, it can obtain because all change a reaction 
condition and refining conditions. 

[0145]a low-molecular-weight condensate (C2-n ) — said phenol derivative (compounds 1-5) and 
formaldehyde being used as a starting material, and, It is a low-molecular-weight condensate 
shown by said general formula <C> produced by performing recrystallization after carrying out 
column separation of the resultant acquired by performing a condensation reaction under alkali 
catalyst existence, and the number of repetition units of a phenol derivative condensate is a 
low-molecular-weight condensate of n. 

[0146]The repetition units n [ several ] of a phenol derivative condensate are a low-molecular- 
weight condensate (C2-1) which is 1, and a low-molecular-weight condensate (C2-2) whose 
number of repetition units is 2, and, specifically, it can obtain because all change a reaction 
condition and refining conditions. 

["0147l Annular condensate for comparison (a) Said phenol derivative (compound 1) and 
formaldehyde are used as a starting material, It is the annular condensate produced by 
performing a condensation reaction under alkali catalyst existence, and performing 
recrystallization, and the number of repetition units of a phenol derivative condensate is an 
annular condensate for comparison of 13-16 (a). 

f0148l Chain condensate for comparison (b) Said phenol derivative (compounds 1-5) and 
formaldehyde are used as a starting material, It is the chain condensate produced by performing a 
condensation reaction under alkali catalyst existence, and performing recrystallization, and the 
number of repetition units of a phenol derivative condensate is a chain condensate for 
comparison of 13-20 (b). 

[0149]In a projected area diameter-circularity scatter diagram of a number standard of a toner 
that a toner of this inventions 5 and 6 is measured with a flow type particle image measuring 
apparatus, The circle equivalent number pitch diameter D1 (micrometer) of this toner is 2-10 
micrometers, and the degree of mean circle form of this toner by 0.920-0.995. By controlling 
particle shape of a toner precisely, development nature and transfer nature are improved with 
sufficient balance so that circularity standard deviation may become less than 0.040, and 
matching with an image forming device improves remarkably. Since an electrification control 
characteristic at the time of charge-members passage of a toner is also improved, and recovery 
of a toner in a developer is performed smoothly, endurance improves synergistically. 
[0150]By diameter[ of a granule ]-izing the circle equivalent number pitch diameter D1 
(micrometer) of a toner with 2-10 micrometers, a contour part of a picture, especially 
reproducibility in a character image or development of a line pattern will become good. However, 
if particle toner is generally diameter[ of a granule ]-ized, since abundance of a toner of a fine 
grain will become high inevitably, It became difficult, adhesion force to not only producing image 
fogging but the electrostatic latent image support surface or toner support became high, and 
electrifying a toner uniformly had caused a problem like an increase or the above-mentioned of a 
toner of a transfer residue complementary as a result 

[0151]However, since a toner of this inventions 5 and 6 is making a phenol derivative condensate 
which has a specific structure exist with a specific content ratio in a toner, When forming a thin 
layer of a toner on toner support by making circularity standard deviation into less than 0.035 
preferably less than 0.040, it becomes possible to make a toner electrification amount suitable, 
and a problem about development nature can be solved substantially. 

[01 52]the degree of mean circle form of circularity frequency distribution of particle toner — 
0.920-0.995 — preferably 0.950-0.995, and by being more preferably referred to as 0.970-0.990, 
in the former, the transfer nature of a toner which presents a difficult diameter of a granule is 
improved substantially, and the recovery nature of developing ability or a toner to a low voltage 
latent image is markedly alike, and improves. Especially a tendency like the above becomes what 
also has matching effective dramatically in the case of full color image formation which performs 
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many transfers using a case where a fine spot latent image of a digital system is developed, or an 
intermediate transfer body and good with an image forming device. 

[0153]A projected area diameter of a toner in this inventions 5 and 6, circularity, and those 
frequency distribution, It used as a simple method of expressing shape of particle toner 
quantitatively, and in this invention, it measured using flow type particle image measuring 
apparatus FPIA-1000 type (made by TOA Medical Electronics Co., Ltd.), and computed using a 
lower type. 
[0154] 
[Equation 1] 

nttSft= (tmfBa/.) i/j x2 

[0155]Here, a "particle project area" is the area of the particle toner image by which binarization 
was carried out, and it is defined as the length of the border line produced by connecting the 
edge point of this particle toner image to "the boundary length of a particle projection image." 
[0156] The circularit y in this inventions 5 and 6 is an index which shows the degree of 
unevenness of particle toner, and circularity serves as a small value, so that 1.000 is shown and 
the shape of surface type becomes complicated, when particle toner is a perfect globular form. 
[0157]In this inventions 5 and 6, the circle equivalent number pitch diameter D1 (micrometer) 
and the particle diameter standard deviation SDd which mean the average value of the particle 
diameter frequency distribution of the number standard of a toner will be computed from a 
following formula, if the particle diameter (center value) in the division point i of particle size 
distribution is set to di and they set frequency to fi. 
[0158] 
[Equation 2] 

H«3«M««eD i = £ (fixdi)/E 



i « 

D - 1 



£ (Dl-d (f i) 

1 ™ 1 i - I 



[0159] 

Dctt. tttit&1fi<D&W&iT*<DPim& <*'M() ^ci, #**f ci&fS 

[0160] 
[Equation 3] 

¥*&n#*7=£ (cixf,.)/E (f.i) 



[0161]As a concrete measuring method, 10 ml of ion exchange water from which the impure solid 
etc. were removed beforehand is prepared into a container, into it, as a dispersing agent, a 
surface-active agent and after adding alkylbenzene sulfonates preferably, 0.02 g is added for a 
test portion, and it is made to distribute uniformly. As a dispersion means, using what equipped 
the ultrasonic dispersion machine UH-50 type (made by S EMUTE) with the titanium alloy chip of 
5 phi as a vibrator, distributed processing is performed for 5 minutes and it is considered as the 
dispersion liquid for measurement. In that case, it cools suitably so that the temperature of these 
dispersion liquid may not be not less than 40 **. 

[0162]Using said flow type particle image measuring apparatus, this dispersion-liquid 
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concentration is readjusted to shape measuring of particle toner so that particle toner 
concentration at the time of measurement may be set to 3000-10,000 piece [/micro ] I, and 1000 
or more particle toner is measured. A projected area diameter, circularity frequency distribution, 
etc. of particle toner are searched for after measurement using this data. 

[0163]In fault plane observation of a toner which used a transmission electron microscope (TEM), 
this wax component is in binding resin and a state which is not dissolved, and a wax component 
concerning this inventions 5 and 6 is substantially spherical, and/or is distributed by island shape 
by a spindle shape. 

[0164]In this inventions 5 and 6, a dispersion state of a wax component like the above is defined 
as follows. That is, to the circle equivalent weight mean diameter D4 (micrometer) which means 
average value of particle diameter frequency distribution of a weight reference of a toner 
measured with the above-mentioned flow type particle image measuring apparatus, it is more 
than D4x0.9, and 20 fault planes of a toner which has a major axis not more than D4x1.1 are 
selected. And the major axis r of the largest thing in phase separation structure resulting from a 
wax component which exists all over a fault plane of a toner which is the major axis R and the 
major axis R of a fault plane of each toner which were selected is measured respectively, and 
arith met ic mean (r/R) ST of r/R is calculated. When arithmetic rnean O/R) ^ 

in a dispersion state with which 0.05 <=(r/R) SJ <=0.95 is filled, a wax component considers it as 

spherical and/or a thing which has a dispersion state of island shape by a spindle shape 
substantially in the state where it does not dissolve with binding resin. 

[0165]When arithmetic mean (r/R) SJ of above-mentioned r/R distributes a wax component so 

that 0.05 <=(r/R) SJ <=0.95 may be filled, Since a toner surface can be made to localize efficiently 

a phenol derivative condensate shown by a general formula <1> and a general formula <2> like 
the above, it can contribute to stabilization of the electrostatic property of a toner. Since 
degradation of a toner surface, contamination to an image forming device, etc. can be prevented 
by making a wax component intension-ize in particle toner, an effect which fixed a phenol 
derivative condensate near the toner particle surface can be made to maintain. If a 
low-molecular-weight condensate shown by said general formula <3> exists exceeding 5 mass %, 
a dispersion state of a wax component like the above will be hard to be acquired for the 
plasticity. When arithmetic mean (r/R) ST of r/R is in a dispersion state with which 0.25 <=(r/R) 

ST <=0.90 is filled, since it becomes possible to be ab|e to form a toner image where good 

electrostatic property was maintained and which was excellent in dot reappearance over a long 
period of time, it is desirable. In order that a wax component may act efficiently at the time of 
heating, it will become satisfactory about low temperature fixability and offset-proof nature. 
[0166]It is preferred to use staining which raises electron density of one ingredient with a heavy 
metal using a difference of the fine structure of a crystal phase of a wax component to be used 
and resin which constitutes a coat, and an amorphism phase, and attaches contrast between 
materials as a method of observing a fault plane of a toner. After specifically distributing particle 
toner fully in an epoxy resin of room-temperature-setting nature, A hardened material which 
stiffened for two days and was obtained in 40 ** ambient temperature Ruthenium tetroxide 
(Ru0 4 ), After using an osmium tetroxide (Os0 4 ) together as occasion demands and performing 

electron staining, a sample of a thin film integrated circuit is started using ultramicrotome 
provided with a diamond knife, and a section layer gestalt of a toner is observed using a 
transmission electron microscope (TEM). 

[0167]A typical example is shown in drawing 2 . As for particle toner obtained in the below- 
mentioned example, it was observed that a wax component is intension-ized with binding resin. 
[01 68] A compound which has more preferably 30-120 ** of subject endothermic maximum peaks 
(melting point) in a DSC curve measured as a wax component used for this invention based on 
ASTM D3418-8 in the range of 40-90 ** is preferred. Autoagglutination power of a wax 
component becomes it weak that a maximum peak value (melting point) of a wax component is 
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less than 30 **, high-temperature-offset-proof nature becomes weak as a result, and it is not 
desirable. If a maximum peak value (melting point) of a wax component exceeds 120 **, it 
becomes high, it becomes difficult to make the fixed image surface smooth moderately, and fixing 
temperature is not preferred from a point of a mixed-colors nature fall. 
[0169]When obtaining particle toner with a polymerization method, in order to perform a 
granulation and a polymerization in a drainage system medium, since a release agent mainly 
deposits in a granulation if an endothermic maximum peak value (melting point) is high, it is not 
desirable. 

[0170]DSC-7 by PerkinElmer, Inc. is used for measurement of temperature (melting point) of a 
maximum peak value of a wax component, for example. Correction for temperature of a device 
primary detecting element uses the heat of fusion of indium about amendment of quantity of heat 
using the melting point of indium and zinc. A sample sets empty bread to contrast using 
aluminum bread-making, and measures by a heating rate of 10 ** / min from temperature of 20 
** to 1 80 **. 

[0171]As a wax component used for a toner of this invention, A petroleum system wax and its 
derivatives, such as paraffin wax, microcrystallin wax, and PETORO lactam, A montan wax and its 
d erivativ e, hydrocarbon wax b y a Fischer Tropsch process, and its deriv ative , With natural wax, 
such as a polyolefine wax represented by polyethylene and its derivative, carnauba wax, and a 
candelilla wax, those derivatives, etc. An oxide, and block copolymer with a vinyl monomer and a 
graft denaturation thing are also included in a derivative, Fatty acid or its compounds, such as 
alcoholic; stearic acid, such as high-class fatty alcohol, and pulmitic acid; an acid amide, ester, 
ketone, hydrogenated castor oil and its derivative, a vegetable wax, an animal wax, etc. are 
mentioned. 

[01 72]What is formed from a compound shown by following formula (I) thru/or (VI) as ester wax 
used for this invention is mentioned. 
[0173] 
[Formula 28] 

[ R— c-o-ccH^prh-c-f (CH 2 )s-0-C-R 2 ] b ( i ) 

o o 

(a and b are the integers to 0-4 among a formula, and a+b is 4.) A carbon number is an organic 
group of 1-40, and the carbon number difference of R 1 and R 2 of R 1 and R 2 is three or more, m 

and n are the integers of 0-25, and m and n are not simultaneously set to 0 

[0174] 

[Formula 29] 

(Ra)k 

[ R— c-o-(CH 2 ) ? Hr-c4-(CH 2 )^o--c--R 2 j b < n > 

o o 

(a and b are the integers of 0-3 among a formula, and a+b is 1 thru/or 3.) A carbon number is an 
organic group of 1-40, and the carbon number difference of R 1 and R 2 of R 1 and R 2 is three or 

more. R 3 is an organic group a hydrogen atom and whose carbon number are one or more. 

However, one of the R 3 is an organic group whose carbon number is one or more at the time of 

a+b=2. k is an integer of 1-3. m and n are the integers of 0-25, and m and n are not 
simultaneously set to 0. 
[0175] 
[Formula 30] 

R O— c— R 2 — C— O — R 3 , v 

II II <n) 

o o 

(Among a formula, it may be an organic group which has the carbon numbers 6-32, and R 3 may 
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be the same as Rj, or R 1 and R 2 may not have it.) R 2 shows the organic group which has the 

carbon numbers 1-20. 
[0176] 

[Formula 31] 

1 II II (IV) 

O O 

R 2 I* — CH 2 CH 2 OC 6 H 4 OCH 2 CH 2 — , 

CH 3 

— (CH(CH 3 )CH 2 0) iS -C 6 H 4 C(CH3)2C 6 H 4 — (OCH 2 CH) ST - 

Or it is -(CH 2 ) m shows the integer of 1-10 and n shows the integer of 1-20. 

[0177] 

" [F6TTrruia"32] 

[ R-C-O-CCH^^-C-f (CH2)^OH ] b (V ) 

O 

(a is an integer of 0-4 among a formula, b is an integer of 1-4, and a+b is 4.) The carbon number 
of R 1 is an organic group of 1-40. m and n are the integers of 0-25, and m and n are not 

simultaneously set to 0. 
[0178] 

[Formula 33] 

R-i— COO— R 2 (VI) 

(R 1 and R 2 show a hydrocarbon group of 15 thru/or 45 same or different carbon numbers among 
a formula) 

[0179]The following are illustrated as ester wax as a release agent which consists of ester 

compounds. 

[0180] 

[Formula 34] 
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0=C-CH 3 
O 

CH 2 

I 

CH 3 — (CH 2 ) 20 -COO— CH 2 — C— CH 2 — OCO— (CH^— CH 3 

CH 2 
O 

Q=C-CH 3 



Q=C-CH 3 



o 
I 

CH 2 
I 

CH 3 — (CHJ^— COO— CH 2 — C— CH 2 — OCO-fCH^— CH 3 

CH 2 
I * 
O 



WgffJNa 3 



0=C— CF 3 

o 

CH 2 
I 

CH 3 — (CH2) 16 -COO— CH 2 — C— CH 2 — OCO-(CH2) 16 -"CH 3 

CH 2 
O 

0=C-CF 3 
CH 3 

CH 3 — (CH^q-COO— (CH2)2-CH-CH 2 — OCO-CCH^— CH 3 
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[Formula 35] 
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[0182]While revealing good transparency in the case of ester wax in which this release agent has 
an ester compound which has the above-mentioned structural formula, good fixability is shown 
when you make it contain in particle toner. After dissolving this release agent and the above- 
mentioned polar resin in a polymerization nature monomer, by advancing a polymerization 
reaction of a polymerization nature monomer in a hydrogen medium, Electrification quantity of 
obtained particle toner is large, speed until it reaches a proper electrification value is quick, and 
an outstanding toner for electrostatic charge image development with little change of the amount 
of frictional electrifications is further obtained in several multi-sheet durability. 
[0183]A release agent is good to contain to a toner in the release agent 5 thru/or 40 mass-part 
(preferably ten to 30 mass part) particle toner per 5 thru/or binding resin which carried out 40 
mass-part (preferably ten to 30 mass part) combination, and was generated from polymerization 
nature monomer as result 100 mass part. 

[0184]As a polymerization nature monomer used for a toner of this invention, a vinyl system 
polymerization nature monomer in which a radical polymerization is possible is used. As this vinyl 
system polymerization nature monomer, a monofunctional nature polymerization nature monomer 
or a polyfunctional polymerization nature monomer can be used. As a monofunctional nature 
polymerization nature monomer, styrene; alpha-methylstyrene, beta-methylstyrene, 
o-methylstyrene, m-methylstyrene, p-methylstyrene, 2,4-dimethylstyrene, p-n-butylstyrene, 
pH:ert-butylstyrene, p-n-hexylstyrene, p-n-octy I styrene, p-n-nonylstyrene, p-n-decylstyrene, A 
styrene derivative like p-n-dodecylstyrene, p-methoxy styrene, and p-phenylstyrene; Methyl 
acrylate, Ethyl acrylate, n-propylacrylate, iso-propylacrylate, n-butyl acrylate, iso-butyl acrylate, 
tert-butyl acrylate, n-amyl acrylate, n-hexyl acrylate, 2-ethylhexyl acrylate, n-octyl acrylate, 
n-nonyl acrylate, cyclohexyl acrylate, An acrylic polymerization nature monomer like benzyl 
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acrylate, dimethyl phosphate ethyl acrylate, diethyl phosphate ethyl acrylate, dibutyl phosphate 
ethyl acrylate, and 2-benzoyloxy ethyl acrylate; Methyl methacrylate, Ethyl methacrylate, 
n-propyl methacrylate, iso-propyl methacrylate, N-butyl methacrylate, iso-butyl methacrylate, 
tert-butyl methacrylate, n-amyl methacrylate, n-hexyl methacrylate, 2-ethylhexyl methacrylate, 
n-octyl methacrylate, n-nonyl methacrylate, diethyl phosphate ethyl methacrylate, methacrylic 
system polymerization nature monomer; like dibutyl phosphate ethyl methacrylate — methylene 
aliphatic-monocarboxylic-acid ester; — vinyl acetate. Vinyl ester like vinyl propionate, butanoic 
acid vinyl, benzoic acid vinyl, and formic acid vinyl; Vinylmethyl ether, Vinyl ether like vinylethyl 
ether and vinyl isobutyl ether; vinyl ketone like vinyl methyl ketone, vinyl hexyl ketone, and vinyl 
isopropyl ketone is mentioned. 

[0185]A monomer is mixed suitably and these are independently or generally used, as theoretical 
glass transition temperature (Tg) of a statement shows 2nd edition of publication polymer 
handbook HI— P 1 39-1 92 (made by John Wiley&Sons) 40-75 **. When theoretical glass transition 
temperature is less than 40 **, When a problem arises from a field of the preservation stability of 
a toner, or the durable stability of a developer and it exceeds 75 ** on the other hand, a rise of 
an established point is brought about, Mixed colors of each chromatic toner become insufficient 
in the case of especially full color toner , and it is lacking in co lor r eproduc tion nature, and also 
the transparency of an OHP picture is reduced remarkably and it is not desirable from a 
high-definition field. A molecular weight of a toner is measured by GPC (gel permeation 
chromatography). After a toluene solvent performs extraction for a toner beforehand for 20 hours, 
using Soxhlet extractor as a measuring method of concrete GPC, Although toluene is made to 
distill off by a rotating evaporator and also low softening point material dissolves, after coat 
resin's adding, an organic solvent, for example, chloroform etc., etc. which cannot dissolve, and 
washing enough, The Waters make 150C is used for a sample which filtered a solution which 
carried out soluble to THF (tetrahydrofuran) with a solvent resistance membrane filter whose 
diameter of pore is 0.3 micrometer, Column composition connects the Showa Denko make 
A-801, and 802, 803, 804, 805, 806 and 807, and can measure molecular weight distribution using 
an analytical curve of standard polystyrene resin. 

[0186]A melt index in this invention measured by the manual cutting-off method using a device 
of flow test method JIS K7210 statement of thermoplastics of Japanese Industrial Standard. 
[0187]As a polymerization initiator used in the case of a polymerization of the above-mentioned 
polymerization nature monomer, an oil-soluble initiator and/or a water-soluble initiator are used. 
As an oil-soluble initiator, for example, 2,2 -azobisisobutyronitrile, 2,2'-azobis 
2,4-dimethylvaleronitrile, 1,1'-azobis (cyclohexane-1-carbonitrile), An azo compound like 
2,2'-azobis 4-methoxy-2,4-dimethylvaleronitrile; Acetylcyclohexylsulfonyl peroxide, Diisopropyl 
peroxy carbonate, decano nil peroxide, Lauroyl peroxide, stearoyl peroxide, propionyl peroxide, 
Acetyl peroxide, t-butylperoxy2-ethylhexanoate, Benzoyl peroxide, t-buthylperoxy isobuthylate, 
A peroxide system initiator like cyclohexanon peroxide, methyl ethyl ketone peroxide, dicumyl 
peroxide, t-butyl hydroperoxide, di-t-butyl peroxide, and cumene hydronalium peroxide is 
mentioned. 

[0188]As a water-soluble initiator, ammonium persulfate, potassium persulfate, a 2,2-azobis 
(N,N'-dimethyleneiso BUCHIRO amidine) hydrochloride, A 2,2-azobis (2-friend NOJINO propane) 
hydrochloride, an azobis (isobutylamidine) hydrochloride, 2,2-azobisisobutyronitrile sulfone 
sodium, ferrous sulfate, or hydrogen peroxide is mentioned. 

[0189]In this invention, in order to control a degree of polymerization of a polymerization nature 
monomer, it is also possible to add further and to use a chain transfer agent, polymerization 
inhibitor, etc. 

[0190]As for colorant used for this invention, that by which copper color was carried out black 
using carbon black, a magnetic body, and the yellow / magenta / cyanogen colorant shown below 
as black colorant is used. 

[0191]As a yellow coloring agent, a compound represented by a condensation azo compound, an 
isoindolinone compound, the Anthraquinone compound, an azo metal complex, a methine 
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compound, and allyl amide compound is used. Specifically, the C.I. pigment yellow 12, 13, 14, 15, 
17, 62, 74, 83, 93, 94, 95, 109, 1 10, 1 1 1 , 128, 129, 147, and 168 and 180 grades are used suitably. 
[0192]As a magenta coloring agent a condensation azo compound, a diketo pyrrolo pyrrole 
compound, anthraquinone, a quinacridone compound, a base color rake compound, a naphthol 
compound, a benz imidazolone compound, a thioindigo compound, and a perylene compound are 
used. The C.I. pigment red 2, 3, 5, 6, 7, 23, 48:2, 48:3, 48:4, 57:1, 81:1, 122, 146, 166, 169, 177, 
184, 185, 202, 206, 220, 221, and 254 is especially specifically preferred. 

[0193]As cyanogen colorant used for this invention, a copper-phthalocyanine compound and its 
derivative, an anthraquinone compound, a base color rake compound, etc. can be used. 
Specifically, the C.I. pigment blues 1, 7, 15, 15:1, 15:2, 15:3, 15:4, 60, and 62 and 66 grades are 
used especially suitably. These colorant is independent, or it can mix and it can be further used 
in the state of a solid solution. Colorant of this invention is chosen from a point of a hue angle, 
chroma saturation, brightness, weatherability, OHP transparency, and dispersibility to inside of a 
toner. To resin 100 mass part, an addition of this colorant carries out 1-20 mass-part addition, 
and is used. 

[01 94] Furthermore, a toner of this invention makes a magnetic material contain as colorant, and 
can be used also as mag netic ton er. In this case, the magn etic mate rial can also serve as a role 
of colorant. In this invention, as a magnetic material included in magnetic toner, Iron oxide, such 
as magnetite, hematite, and a ferrite; Iron, cobalt, Aluminum of metal like nickel, or these metal, 
cobalt, An alloy of metal like copper, lead, magnesium, tin, zinc, antimony, beryllium, bismuth, 
cadmium, calcium, manganese, selenium, titanium, tungsten, and vanadium, its mixture, etc. are 
mentioned. 

[0195]Its magnetic body by which surface treatment was carried out is preferred more preferably, 
and as for a magnetic body used for this invention, when using for polymerization process toner, 
what performed hydrophobing processing by a surface modifier which is a substance without 
polymerization inhibition is preferred. As such a surface modifier, a silane coupling agent, a 
titanium coupling agent, etc. can be mentioned, for example. 

[0196]These magnetic bodies has [ an about 0.1-0.5-micrometer thing ] a preferably preferred 
average particle 2 micrometers or less. As a quantity made to contain in particle toner, 40 to 150 
mass part is especially preferably good to binding resin 100 mass part about 20 to 200 mass part 
to binding resin 100 mass part. 

[0197]A magnetic body of coercive force (He) 1.6-24 kA/m (20 to 300 oersted), the saturation 

magnetization (sigmas) 50 - 200Am /kg, the residual magnetization (sigmar) 2 - 20Am /kg has 

preferred magnetic properties in 795.8 kA/m (10k oersted) impression. 

[0198]A toner of this invention may contain a charge controlling agent 

[0199]There is the following substance to control a toner to negative charge. 

[0200]For example, an organic metallic compound and chelate compound are effective, and there 

are metallic compounds of monoazo metallic compounds, acetylacetone metallic compounds, 

aromatic hydroxy carboxylic acid, and an aromatic Daika Lebon acid system. There are other 

phenol derivatives, such as aromatic hydroxy carboxylic acid, aromatic mono- **** 

polycarboxylic acid and its metal salt, an anhydride, ester species, and a bisphenol. 

[0201] A urea derivative, a metal-containing salicylic acid system compound, a metal-containing 

naphthoic acid system compound, a boron compound, quarternary ammonium salt, carixarene, 

etc. are mentioned. 

[0202]There is the following substance to control a toner to positively-charged. 
[0203]The Nigrosine denaturation thing by Nigrosine, fatty acid metal salt, etc., a guanidine 
compound, An imidazole compound, tributyl benzylammonium 1-hydroxy-4-naphthosulfonate, 
Quarternary ammonium salt like tetrabutylammonium tetrafluoroborate, And onium salt like 
phosphonium salt which is these analogs and these lake colors, triphenylmethane colors, and 
these lake colors (as a rake-ized agent) **** tungstic acid, **** molybdic acid, **** tungsten 
molybdic acid, Tannic acid, lauric acid, gallic acid, a ferricyanide, ferrocyanide, etc., Metal salt of 
higher fatty acid; Dibutyltin oxide, dioctyltin oxide, JIORUGANO tin oxide like dicyclohexyl tin 
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oxide; the JIORUGANO tin borate like dibutyltin borate, dioctyltin borate, and dicyclohexyl tin 
borate is mentioned. It is independent, or two or more kinds of these can be combined, and can 
be used. 

[0204]In combination with polar resin of this invention, a metal-containing salicylic acid system 
compound is preferred. 

[0205]A charge controlling agent is good per binding resin 100 mass part to use 0.5 thru/or 10 
mass parts more preferably 0.01 thru/or 20 mass parts. 

[0206]In this invention, a compound shown in following general formula (I) among the above- 
mentioned charge controlling agents is more preferred. 
[0207] 
[Formula 36] 

-ttsfc ( I > 
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[0208]The following compounds are mentioned as a typical example of said charge controlling 

agent. 

[0209] 

[Formula 37] 
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[0210]As an additive agent aiming at various kinds of improvement in the characteristic in a 
toner, it is preferred that it is 1/5 or less particle diameter of the volume mean diameter of a 
durable point to particle toner. The particle diameter of an additive agent means the mean 
particle diameter for which it asked by the surface observation of the particle toner in an electron 
microscope. As an additive agent aiming at these characteristic grant, the following is used, for 
example. 

[021 1]As a fluid grant agent, metallic-oxide carbon black (silicon oxide, an aluminum oxide, 
titanium oxide, etc.), fluoridation carbon, etc. are mentioned. Respectively, what performed 
hydrophobing processing is more preferred. 

[0212]As abrasive soap, metallic oxides (strontium titanate, cerium oxide, an aluminum oxide, 
magnesium oxide, chrome oxide, etc.), nitrides (silicon nitride etc.), carbide (silicon carbide etc.), 
and metal salt (calcium sulfate, barium sulfate, calcium carbonate, etc.) are mentioned. 
[0213]As lubricant, fluororesin powder (vinylidene fluoride, polytetrafluoroethylene, etc.), fatty 
acid metal salt (zinc stearate, calcium stearate, etc.), etc. are mentioned. 

[0214]As electrification controllable particles, metallic oxides (tin oxide, titanium oxide, a zinc 
oxide, silicon oxide, an aluminum oxide, etc.), carbon black, etc. are mentioned. 
[0215]As for these additive agents, to particle toner 100 mass part, 0.1 to 10 mass part is used 
and 0.1 to 5 mass part is used preferably. These additive agents may be used independently or 
may be used together. [ two or more ] 

[0216]Especially a suspension polymerization method with which can control shape of particle 
toner uniformly, and sharp particle size distribution of 35% or less (preferably 30% or less) of a 
number coefficient of variation is easily acquired as a manufacturing method of a toner of this 
invention, and particle toner of a diameter of a granule which is 3-8 micrometers of weight 
average particle sizes is obtained easily is preferred. After making a monomer stick to further 
once obtained polymerization particles further, a seed polymerization method made to polymerize 
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using a polymerization initiator can also be used suitably for this invention. At this time, it is also 
possible to use a compound which has polarity into a monomer made to adsorb, making it 
distribute or dissolve. When using suspension polymerization as a manufacturing method of 
particle toner, it is possible to manufacture particle toner directly with a manufacturing method 
like the following. Low softening point material like a wax, colorant, a polymerization initiator, a 
cross linking agent, and other additive agents are added into a monomer, The usual agitator or a 
homomixer, a homogenizer, etc. are made to distribute a monomer composition made to dissolve 
or distribute uniformly with a homogenizer, an ultrasonic dispersion machine, etc. in a drainage 
system medium containing dispersion stabilizer. An agitating speed and time are adjusted and 
corned so that a drop of a monomer composition may have the size of desired particle toner 
preferably. What is necessary is after that, just to perform churning which is a grade by which a 
particle state is maintained and sedimentation of particles is prevented by operation of dispersion 
stabilizer. Not less than 40 ** of polymerization temperature polymerizes by usually setting it as 
temperature of 50-90 ** (preferably 55-85 **). Temperature up may be carried out in the 
second half of a polymerization reaction, the second half of a reaction may be distilled off in order 
to remove an unreacted polymerization nature monomer, a by-product, etc. which become a 
stinking cause of a thin g at the time of fixin g of a toner further , and a draina ge s ystem medium 
may be distilled off in part after ending reaction. Generated particle toner is collected by washing 
and filtration after ending reaction, and it dries. 

[0217]In a suspension polymerization method, it is preferred to usually use 300 to water 3000 
mass part as a carrier fluid object to monomer composition 100 mass part. As a dispersing agent 
to be used, as for example, an inorganic system oxide, Tricalcium phosphate, magnesium 
phosphate, aluminium phosphate, zinc phosphate, calcium carbonate, magnesium carbonate, 
calcium hydroxide, magnesium hydroxide, aluminium hydroxide, metasilicic acid calcium, calcium 
sulfate, barium sulfate, bentonite, silica, Alumina etc. are mentioned. As an organic system 
compound, sodium salt of polyvinyl alcohol, gelatin, methyl cellulose, methyl 

hydroxypropylcellulose, ethyl cellulose, and carboxymethyl cellulose, starch, etc. are used. As for 
these dispersing agents, it is preferred to use 0.2 to 2.0 mass part to polymerization nature 
monomer 100 mass part 

[0218]In order to obtain a particulate material which has a fine uniform particle size, they can 
also make this inorganic compound generate under high-speed churning in a carrier fluid body, 
although a commercial thing may be used for these dispersing agents as it is. For example, in the 
case of tricalcium phosphate, a desirable dispersing agent can be obtained to a suspension 
polymerization method by mixing sodium phosphate solution and a calcium chloride aqueous 
solution under high-speed churning. A surface-active agent of 0.001 - 0.1 mass % may be used 
together for minuteness making of these dispersing agents. Specifically, a surface-active agent of 
commercial Nonion, an anion, and a cation form can be used. For example, sodium dodecyl 
sulfate, sodium tetradecyl sulfate, pentadecylsodium sulfate, octylsodium sulfate, sodium oleate, 
lauryl acid sodium, potassium stearate, oleic acid calcium, etc. are used preferably. 
[0219]It is necessary to pay attention to polymerization inhibition nature and aqueous-phase 
translatability which colorant has as colorant used for a toner generated by the polymerizing 
method. It is better to give surface treatment (for example, hydrophobing processing without 
polymerization inhibition) for colorant preferably. Since especially a color and carbon black have 
many which have polymerization inhibition nature, they require cautions in the case of use. A 
coloring polymer obtained by listing a method of making a polymerization nature monomer 
polymerize beforehand under existence of these colors as a desirable method of carrying out the 
surface treatment of the color is added to a monomer composition. Carbon black may be 
processed with a surface functional group and reactant of carbon black besides the same 
processing as the above-mentioned color (for example, polyorganosiloxane etc.). 
[0220](Measuring method of acid value) mg of a potassium hydrate required in order that acid 
value may neutralize acid contained in the sample 1g — it being a number (JIS K676) and, For 
example, a sample is made to dissolve in a mixed solvent of toluene / n-butanol (50/50: mass 
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ratio) by 3% of concentration, phenolphthalein is used as an indicator, and it asks by titrating with 
an ethanol solution of KOH. 

[0221](Measuring method of a hydroxyl value) mg of a potassium hydrate required in order to 
neutralize acetic acid consumed although a hydroxyl value acetylates a hydroxyl group contained 
in 1 g of samples — it being a number and, For example, a sample is made to dissolve in a mixed 
solvent of toluene / n-butanol (50/50: mass ratio) by 3% of concentration, After measuring 
saponification value of an acetylation thing which added pyridine in very small quantities as a 
catalyst, was heated with superfluous acetylating agents (acetic anhydride etc.), was acetylated, 
and was generated, it calculates according to the following formula. 
[0222] 
[Equation 4] 



However, A expresses the saponification value after acetylation and B expresses the 
saponification value before acetylation. 

[0223]In using as a binary system developer, it uses it as a developer with the toner of this 
-invention-using-a-careerr- As-a-rnagnetie-carrier— it-comprises-the-element--independent-or-the- 
complex ferrite state which consists of iron, copper, zinc, nickel, cobalt, manganese, and 
chromium elements. As shape of a magnetic carrier, there is a globular shape, and flat or an 
infinite form. It is preferred to also control the fine structure (for example, surface unevenness 
nature) of a magnetic-carrier-particles surface state. After generating magnetic carrier-cores 
particles beforehand by calcinating and corning the above-mentioned inorganic oxide generally, 
the method of coating resin is used. To the method of grinding and classifying and obtaining a low 
density distribution career from the implications which reduce the load to the toner of a magnetic 
carrier after kneading an inorganic oxide and resin, and a pan. It is possible to also use the 
method of carrying out suspension polymerization of the kneaded material of a direct inorganic 
oxide and a monomer in a drainage system medium, and obtaining a real ball-like magnetic carrier. 
[0224]Especially a covering career that covers the surface of the above-mentioned carrier 
particle with resin is preferred. A method of making it resin dissolved or suspended, applying it 
into a solvent, as the method, and making it adhere to a career and a method to which mix and 
resin powder and a carrier particle are made to only adhere are applicable. 

[0225]Although it changes with toner materials as an adherence substance on the surface of a 
carrier particle, For example, polytetrafluoroethylene, a monochloro TORIPURUORO ethylene 
polymer, polyvinylidene fluoride, silicone resin, polyester resin, styrene resin, acrylic resin, 
polyamide, a polyvinyl butyral, amino acrylate resin, etc. are mentioned. These are independent or 
are used by plurality. 

[0226]The magnetic property of a career has the good following. Intensity of magnetization 
(sigmalOOO) in 79.58 kA/m (1000 oersteds) after making it saturated magnetically needs to be 30 

thru/or 300 emu/cm In order to attain high definition-ization furthermore, it is good that they 

are 100 thru/or 250 emu/cm preferably. In being larger than 300 emu/cm , a high definition 
toner image becomes is hard to be obtained. In order that magnetic binding force may also 

3 

decrease that it is less than 30 emu/cm , it is easy to produce carrier adhesion. 
[0227]a case where mix a toner and a magnetic carrier of this invention and a two component 
developer is prepared — the mixing ratio — as the toner density in a developer — 2 mass % - 15 
mass % — if 4 mass % - 13 mass % are used preferably, a usually good result will be obtained. 
[0228]An image formation method which can apply a toner of this invention is explained below, 
referring to an accompanying drawing. 

[0229]A toner of this invention is applicable to an image formation method using the developing 
means 37 as mixed with a magnetic carrier, for example, shown in drawing 3 . It is preferred to 
develop negatives in the state where a magnetic brush touches the electrostatic charge image 
supporter (for example, photo conductor drum) 33, specifically impressing an alternating electric 
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field. As for the distance (distance between S-D) B of the developer support (developing sleeve) 
31 and the photo conductor drum 33, it is good in prevention from carrier adhesion, and dot 
reproducibility improvement that it is 100-1000 micrometers. If narrower than 100 micrometers, 
supply of a developer will become insufficient easily, and if image concentration becomes low and 
exceeds 1000 micrometers, power in which density of a magnetic brush becomes low and is 
inferior to dot reproducibility or which a line of magnetic force from the magnet S1 spreads, and 
restrains a career will become weaker, and it will become easy to produce carrier adhesion. A 
development counter is supplied one by one, it is mixed with a career by the agitating means 35 
and 36, and the toner 41 is conveyed to the developing sleeve 42 which has included the 
stationary magnet 34. 

[0230]As for voltage between peaks of an alternating electric field, 500-5000V are preferred, and 
500-10000 Hz, it is 500-3000 Hz, and frequency can be suitably chosen as a process, and can be 
preferably used for it, respectively. In this case, a waveform etc. which changed a chopping sea, a 
square wave, a sine wave, or a Duty ratio as a waveform can be chosen variously, and it can use. 
If impressed electromotive force is lower than 500V, sufficient image concentration is hard to be 
obtained, and fogging toner of a nonimage area may be unable to be collected good. When 
ex ceedin g 5000V, via a magnetic brush, an electros tatic image may be disturbe d an d image 
quality degradation may be caused. 

[0231]Since fogging picking voltage (Vback) can be made low and primary charging of a photo 
conductor can be lowered by using a binary system developer which has the toner electrified 
good, the life-span of [ a photo conductor life ] can be extended. Although Vback is based also 
on a developing system, less than 100V is [ below 150V ] more preferably good. 
[0232]As contrast potential, 200V-500V are preferably used so that image concentration may 
come out enough. 

[0233]By 500 Hz, if frequency is low, it is related also to process speed, but since electric charge 
pouring of KYARIAHE takes place, image quality may be reduced by disturbing carrier adhesion or 
a latent image. If it exceeds 10000 Hz, a toner cannot be followed in footsteps to an electric field, 
but it will be easy to cause image quality degradation. 

[0234]In order to perform development which takes out sufficient image concentration, and is 
excellent in dot reproducibility, and does not have carrier adhesion, it is that contact width 
(development nip C) with the photo conductor drum 33 of a magnetic brush on the developing 
sleeve 31 shall be 3-8 mm preferably. If it is difficult to satisfy sufficient image concentration and 
dot reproducibility good if the development nip G is narrower than 3 mm and it is larger than 8 
mm, packing of a developer occurs, mechanical operation will be stopped and, even in **, ****** 
will fully become difficult about carrier adhesion. Nip width is suitably adjusted by adjusting the 
distance A of the developer regulating member 32 and the developing sleeve 31, or adjusting the 
distance B of the developing sleeve 31 and the photo conductor drum 33 as an adjustment 
method of development nip. 

[0235]In an output of a full color image which thinks especially half-tone as important, An object 
for magentas, an object for cyanogen, and three or more development counters for yellow are 
used, and in order for there to be no influence of a magnetic brush and not to disturb a latent 
image by combining with a developing system in which especially a digital latent image was 
formed, using a toner of this invention, it becomes possible to develop negatives faithfully to a 
dot latent image. A high transfer rate can be attained by using this invention toner also in a 
transfer process, therefore a halftone part and a solid part can attain high definition. 
[0236]combining with early high definition-ization furthermore and using a toner of this invention 
— many — an effect of this invention which does not have image quality degradation in a copy of 
several sheets can fully demonstrate. 

[0237]A toner image on the electrostatic image supporter 33 is transferred by the transfer means 
43 like a corona-electrical-charging machine to a transfer material, it is fixed to a toner image on 
a transfer material by a heat pressing fixing means to have the heating roller 46 and the 
pressurizing roller 45, and a fixed image is formed in a transfer material. A transfer residual toner 
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on the electrostatic image supporter 33 is removed from the electrostatic image supporter 33 by 
the cleaning means 44 like a cleaning blade. A toner of this invention has high transfer efficiency 
in a transfer process, and there are few transfer residual toners, and also since it excels in 
cleaning nature, it is hard to produce filming on an electrostatic image supporter. Even if it does 
several multi-sheet durability test, since there is little flasking to a toner particle surface of an 
external additive, the toner of this invention can maintain good image quality over a long period of 
time rather than the conventional toner. 

[0238]PreferabIy [ in order to obtain a good full color image ], it has an object for magentas, an 
object for cyanogen, an object for yellow, and a development counter for blacks, and a picture 
which became tight by development of black being performed at the end can be presented. 
[0239]An example of an image forming device which can enforce multicolor or a full color image 
formation method good is explained referring to drawing 4 . 

[0240]The transfer material conveyance system I in which a color electrophotography device 
shown in drawing 4 is formed over an approximately center part of a device main frame from 
right-hand side of a device main frame. It is divided roughly into the developing means (namely, 
revolving developer) III currently allocated in an approximately center of a device main frame by 
ap proachin g with the latent- image- formation part II wh ich can be bein g received even if it 
approaches the transfer drum 315 which constitutes the above-mentioned transfer material 
conveyance system I, and the above-mentioned latent-image-formation part II. 
[0241 ]The above-mentioned transfer material conveyance system I has the following 
composition. An opening is formed in a right wall ( drawing 4 right-hand side) of the above- 
mentioned device main frame, and the trays 302 and 303 for transfer material supply which can 
be freely detached and attached to this opening are projected and allocated outside the plane in 
part. So that the feed rollers 304 and 305 may be allocated in an abbreviated right above part of 
these trays 302 and 303 and the transfer drum 305 which can rotate freely in the direction of 
arrow A allotted to the rollers 304 and 305 for these feedings and a left may be coordinated, The 
roller 306 for feeding and the feeding guides 307 and 308 are formed. Near the peripheral face of 
the above-mentioned transfer drum 315, the roller 309 for contact, the gripper 310, the 
electrifying device 311 for transfer material separation, and the separating claw 312 are allocated 
one by one toward the upstream from the hand-oi^cut upstream. 

[0242]The transfer electrification machine 313 and the electrifying device 314 for transfer 
material separation are allocated in the inner circumference side of the above-mentioned transfer 
drum 315. A transfer sheet (not shown) like polyvinylidene fluoride currently formed by polymer is 
stuck on a portion around which a transfer material of the transfer drum 315 coils, and adhesion 
attachment of the transfer material is electrostatically carried out on this transfer sheet. The 
right-hand side upper part of the above-mentioned transfer drum 315 is approached with the 
above-mentioned separating claw 312, the transportation belt means 316 is allocated, and the 
anchorage device 318 is allocated by transfer material carrying direction termination (right-hand 
side) of this transportation belt means 316. Rather than this anchorage device 318, in the style of 
method Kogo of conveyance, it extends out of the device main frame 301 further, and the tray 
317 for discharge which can be detached and attached freely is allocated to the device main 
frame 301 . 

[0243]Next, composition of the above-mentioned latent-image-formation part II is explained. The 
photoconductive drum (for example, OPC photoconductive drum) 319 which is the latent image 
support which can rotate freely to the drawing 4 arrow direction is allocated in contact with a 
peripheral face of the above-mentioned transfer drum 315 in a peripheral face. In the upper part 
of the above-mentioned photoconductive drum 319 near [ the ] the peripheral face, The 
electrifying device 320 for electric discharge, the cleaning means 321, and the primary charging 
machine 323 are allocated one by one toward the downstream from the hand-of-cut upstream of 
this photoconductive drum 319, The image exposure means 324 like a laser-beam scanner for 
furthermore forming an electrostatic latent image on a peripheral face of the above-mentioned 
photoconductive drum 319 and the image exposure reflective means 325 like a mirror are 
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allocated. 

[0244]Composition of the above-mentioned revolving developer III is as the following. The case 
(henceforth a "solid of revolution") 326 which can rotate freely in a peripheral face of the above- 
mentioned photoconductive drum 319 and a position which counters is allocated, In this solid of 
revolution 326, four kinds of developers are carried at four positions of a hoop direction, and an 
electrostatic latent image formed on a peripheral face of the above-mentioned photo conductor 
drum 319 is visualized (namely, development). The four above-mentioned kinds of developers 
have the yellow developer 327Y, the magenta developer 327M, the cyanogen developer 327C, and 
black developer 327BK, respectively. 

[0245]A case of a full color mode is explained as an example about a sequence of the whole 
image forming device of composition at the above-mentioned time. If the photoconductive drum 
319 mentioned above rotates to the drawing 4 arrow direction, this photoconductive drum 319 
will be charged with the primary charging machine 323. In a device of drawing 4 t **** (it is 
hereafter considered as process speed) of the photoconductive drum 319 is not less than (for 
example, 130-250 mm/(sec)) 100 mm/sec. If electrification over the photo conductor drum 319 
with the primary charging machine 323 is performed, Image exposure by laser beam E modulated 
with a yellow picture s igna l of the manusc ript 328 is perform ed, An electr ostatic latent ima ge ]s 
formed on the photoconductive drum 319, by the yellow developer 327Y beforehand fixed by 
rotation of the solid of revolution 326 in a developing position, development of the above- 
mentioned electrostatic latent image is performed, and a yellow toner picture is formed. 
[0246]A transfer material conveyed via the feeding guide 307, the feed roller 306, and the feeding 
guide 308 is held by the gripper 310 to predetermined timing, and is electrostatically twisted 
around the transfer drum 315 by the roller 309 for contact, this roller 309 for contact, and 
electrode that has countered. A yellow toner picture which the transfer drum 315 was rotating to 
the drawing 4 arrow direction synchronizing with the photoconductive drum 319, and was formed 
by the yellow developer 327Y, It is transferred on a transfer material with the transfer 
electrification machine 313 by a part by which a peripheral face of the above-mentioned 
photoconductive drum 319 and a peripheral face of the above-mentioned transfer drum 315 have 
contacted. The transfer drum 315 continues rotation as it is, and prepares for transfer of the 
following color (in drawing 4 . it is magenta). 

[0247]After the photoconductive drum 319 is discharged by the above-mentioned electrifying 
device 320 for electric discharge and being cleaned by the cleaning means 321 by a cleaning 
blade, it is again charged with the primary charging machine 323, image exposure is performed by 
the following magenta image signal, and an electrostatic latent image is formed. The above- 
mentioned revolving developer rotates, while an electrostatic latent image is formed of image 
exposure by a magenta image signal on the photoconductive drum 319, it is made to arrange to a 
predetermined developing position which mentioned the magenta developer 327M above, and 
develops negatives with predetermined magenta toner. Then, after carrying out a process also to 
a cyan color and a black color, respectively at the time mentioned above and completing transfer 
of a toner image of four colors, A 3 color overt image formed on a transfer material is discharged 
by each electrifying devices 322 and 314, and support of a transfer material by the above- 
mentioned gripper 310 is canceled, and this transfer material, It is separated from the transfer 
drum 315 by the separating claw 312, and is sent to the anchorage device 318 with the 
transportation belt 316, and heat and a pressure are established, a series of full color print 
sequences are completed, and a necessary full color printing image is formed in one field of a 
transfer material. 

[0248]Next, other image formation methods are explained, referring to drawing 5 . 
[0249]In a process defined system shown in drawing 5 , to the development counter 74-1, 74-2, 
74-3, and 74-4. A developer which has a cyanogen toner, respectively, a developer which has 
magenta toner, A developer which has a developer which has yellow toner, and black toner is 
introduced, an electrostatic charge image formed in the photo conductor 71 by magnetic brush 
development system or one ingredient of nonmagnetic development system is developed, and 
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each color toner image is formed on the photo conductor 71. The photo conductor 71 is a 
photoconductive drum or a sensitization belt with a-Se, Cds, Zn0 2 , OPC ( and a photoconduction 

insulating material layer like a-Si. The photo conductor 71 rotates to an arrow direction with a 
drive which is not illustrated. 

[0250]As the photo conductor 71, a photo conductor which has an amorphous silicon 
photosensitive layer or an organic system photosensitive layer is used preferably. 
[0251]It may be a functional discrete type photosensitive layer which contains a substance in 
which a photosensitive layer has charge generating material and charge transport performance in 
the same layer as an organic photosensitive layer and which a monolayer type may be sufficient 
as or uses a charge generating layer as an ingredient for a charge transport layer. A charge 
generating layer and a lamination type photosensitive layer of structure subsequently laminated in 
order of a charge transport layer are one of the desirable examples on a conductive base. 
[0252]Polycarbonate resin, polyester resin, and acrylic resin have transfer nature and good 
cleaning nature, and, especially as for binding resin of an organic photosensitive layer, weld of 
cleaning defect and a toner to a photo conductor and filming of an external additive do not 
happen easily. 

~[Q25-33ln-an-eleetrifying-process, there-are-a-method which is-non=eontaet-ir.-the-photo conductor 
71 which uses a corona-electrical-charging machine, and a method of a contact type using a 
roller etc., and anything is used. As shown in drawing 5 for reduction in efficient uniform 
electrification, simple-izing, and ozone evolution, a thing of a contact method is used preferably. 
[0254]The charged roller 72 makes basic constitution the main rodding 72b and the conductive 
elastic layer 72a in which the periphery was formed. The charged roller 72 has thrust in the 71st 
page of a photo conductor, and is welded by pressure, and following rotation is carried out with 
rotation of the photo conductor 71. 

[0255]As a desirable process condition when a charged roller is used, When contact pressure of 
a roller uses what superimposed a volts alternating current on direct current voltage by 4.9 - 490 
N/m (5 - 500 g/cm), Volts alternating current =0.5 - 5kVpp, number =of ac cycles50Hz-5kHz, 
direct current voltage = it is **0.2-**1.5 kV, and when direct current voltage is used, it is direct- 
current-voltage =**0.2-**5kV. 

[0256]As other electrifying means, there are a method of using an electrifying blade, and a 
method of using a conductive brush. These contact electrifying means are effective in high 
tension becoming unnecessary or generating of ozone decreasing. 

[0257]As a charged roller as a contact electrifying means, and construction material of an 
electrifying blade, conductive rubber is preferred and a mold-release characteristic tunic may be 
provided in the surface. As a mold-release characteristic tunic, nylon system resin, PVDF 
(polyvinylidene fluoride), PVDC (polyvinylidene chloride), etc. are applicable. 
[0258]A toner image on a photo conductor is transferred by the intermediate transfer body 5 to 
which voltage (for example, **0.1-**5 kV) is impressed. The photo conductor surface after 
transfer is cleaned by the cleaning means 79 which has the cleaning blade 78. 
[0259]The intermediate transfer body 75 serves as the conductive rodding 75b of pipe shape 
from the elastic body layer 75a of middle resistance formed in the peripheral face. What 
performed conductive plating to a pipe of a plastic may be sufficient as the rodding 75b. 
[0260]The elastic body layer 75a of middle resistance Silicone rubber, fluorocarbon rubber, 
chloroprene rubber, To spring materials, such as urethane rubber and EPDM (3 yuan copolymer 
of ethylene propylene diene). It is the layer of solid or foaming texture which carried out 
combination distribution of carbon black, a zinc oxide, oxidation tin, and the addition- 
of-conductivity material like silicon carbide, and adjusted an electric resistance value (volume 

5 11 

resistivity) to middle resistance of 10 - 10 omega-cm. 

[0261]The bearing of the intermediate transfer body 75 is carried out in parallel to the photo 
conductor 71, it is contacted in an undersurface part of the photo conductor 71, is allocated, and 
rotates to a counterclockwise rotation of an arrow with the same peripheral velocity as the photo 
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conductor 71. 

[0262]Intermediate transfer of the toner image of the 1 st color by which formation support was 
carried out is carried out one by one to a field of the photo conductor 71 to an outside surface of 
the intermediate transfer body 75 by electric field formed in a transfer nip region by impression 
transfer bias to the intermediate transfer body 75 in a process in which a transfer nip part which 
the photo conductor 71 and the intermediate transfer body 75 touch is passed. 
[0263]The surface of the intermediate transfer body 75 is cleaned after transfer of a toner image 
to a transfer material by necessity by the cleaning means 80 which can be detached and 
attached freely. When a toner image is on an intermediate transfer body, the cleaning means 80 is 
separated from an intermediate transfer body surface so that a toner image may not be 
disturbed. 

[0264]Carry out a bearing in parallel to the intermediate transfer body 75, an undersurface part of 
the intermediate transfer body 75 is made to contact, a transfer means is allocated, and the 
transfer means 77 is a transfer roller or a transfer belt, and rotates to a clockwise rotation of an 
arrow with the same peripheral velocity as the intermediate transfer body 75. The transfer means 
77 may be allocated so that the intermediate transfer body 75 may be contacted directly, and it 
may be arranged so that a bejt etc. may contac t be tween t he intermediate transfer body 75 and 
the transfer means 77. 

[0265]In the case of a transfer roller, let the main rodding 77b and the conductive elastic layer 
77a in which the periphery was formed be basic constitution. 

[0266]It is possible to use a common material as an intermediate transfer body and a transfer 
roller. Rather than a volume specific resistance value of an elastic layer of an intermediate 
transfer body, impressed electromotive force of transfer RORAHE can be reduced by setting up 
smaller a volume specific resistance value of an elastic layer of a transfer roller, and a good toner 
image can be formed on a transfer material, and coiling round to an intermediate transfer body of 
a transfer material can be prevented. It is preferred that especially a volume specific resistance 
value of an elastic layer of an intermediate transfer body is especially 10 or more times from a 
volume specific resistance value of an elastic layer of a transfer roller. 

[0267]Hardness of an intermediate transfer body and a transfer roller is measured based on JIS 
K-6301. As for an intermediate transfer body used for this invention, it is preferred to comprise 
an elastic layer belonging to the range of 10 to 40 degrees, and on the other hand, its hardness of 
an elastic layer of a transfer roller is preferred, when what has a value of 41 to 80 degrees more 
firmly than hardness of an elastic layer of an intermediate transfer body prevents volume 
attachment of a transfer material to an intermediate transfer body. If hardness of an intermediate 
transfer body and a transfer roller becomes reverse, a crevice will be formed in the transfer roller 
side and it will be easy to generate coiling round of a transfer material to an intermediate transfer 
body. 

[0268]The transfer means 77 distinguishes between the intermediate transfer body 75, uniform 
velocity, or peripheral velocity, and is rotated. A toner image on the intermediate transfer body 75 
is transferred at the surface side of the transfer material 76 by impressing bias of frictional 
charge which a toner has, and reverse polarity to the transfer means 77 from a transfer bias 
means at the same time the transfer material 76 is conveyed between the intermediate transfer 
body 75 and the transfer means 77. 

[0269]As construction material of a solid of revolution for transfer, the same thing as a charged 
roller can also be used, as a process condition of desirable transfer, contact pressure of a roller 
is 4.9 - 490 N/m (5 - 500 g/cm), and direct current voltage is **0.2-**10 kV. 
[0270]For example, the conductive elastic layer 77b of a transfer roller is built with an elastic 
body about volume resistance 10 6 which distributed conducting materials, such as carbon, such 
as polyurethane and an ethylene-propylene-diene system ternary polymerization object (EPDM), 
- 10 10 omegacm. Bias is impressed to the rodding 77a by a constant voltage power supply. As 
bias conditions, **0.2-**10 kV is preferred. 
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[0271]Subsequently, the transfer material 76 is conveyed to the fixing assembly 81 which makes 
basic constitution a heating roller and this in which heating elements, such as a halogen heater, 
were made to build, and a pressurizing roller of an elastic body welded by pressure with thrust, 
and heat pressing fixing of the toner image is carried out by passing through between a heating 
roller and a pressurizing roller at a transfer material. A method established with a heater via a film 
may be used. 

[0272]Next, a one component system developing method is explained. A toner of this invention 
can be applied to one ingredient of magnetism developing method, and the one-ingredient 
developing method like one ingredient of nonmagnetic developing method. One ingredient of 
magnetism developing method is explained referring to drawing 6 . 

[0273]In drawing 6 , an approximate right half peripheral surface of the developing sleeve 83 
always touches toner **** in the toner bottle 84, the toner T of the 83rd [ about ] page of the 
developing sleeve is the magnetism of the magnetic generation means 85 in a sleeve in a 
developing sleeve face, and/or adhesion maintenance of it is carried out by electrostatic force. 
Rotation of the developing sleeve 83 will form a magnetic toner layer of the sleeve side in a 
process in which a position of the regulating member 86 is passed, as the thin layer magnetic 
toner T1 of each part abbr eviation un iform t hic kness. . Do electrification of magnetic toner ma inly 
by frictional contact with a sleeve side accompanying rotation of the developing sleeve 83. The 
above-mentioned magnetic toner thin layer side on the developing sleeve 83 rotates to the 
latent-image-keeping object 87 side with rotation of the developing sleeve 83, and the developing 
area part A which is a closest-approach part of the latent-image-keeping object 87 and the 
developing sleeve 83 is passed. Magnetic toner of a magnetic toner thin layer by the side of the 
83rd page of a developing sleeve flies in this passage process by a direct current impressed 
between the latent-image-keeping object 87 and the developing sleeve 83 by the bias applying 
means 96, a direct current by a volts alternating current, and an AC electric field, Between the 
87th page of a latent-image-keeping object of the developing area part A and the 83rd page of 
developing sleeves (gap alpha) is moved reciprocately. Magnetic toner by the side of the 
developing sleeve 83 carries out shift adhesion selectively according to a potential pattern of a 
latent image on the surface of the 87th page of a latent-image-keeping object eventually, and the 
toner image T2 is formed one by one. 

[0274]The developing area part A is passed, by carrying out re rotation of the developing sleeve 
face where magnetic toner was consumed selectively to toner **** of the toner bottle 84, 
re-supply of magnetic toner is received, the magnetic toner thin layer T1 page of the developing 
sleeve 83 is transported to the developing area part A, and a repetition developing process is 
performed. 

[0275]The regulating member 86 as a toner thin layer-ized means used in drawing 6 is a doctor 
blade like a metal braid and a magnetic braid which sets a sleeve and a fixed gap and is arranged. 
Or metal, resin, and a roller made from ceramics may be used instead of a doctor blade. 
[0276] Furthermore, an elastic blade (for example, 80 of drawing 7 ) and an elastic roller which 
contact the developing sleeve (toner support) surface by elastic force may be used as a toner 
thin layer-ized regulating member. 

[0277]As a material which forms an elastic blade or an elastic roller, silicone rubber, urethane 
rubber, the synthetic resin elastic body; stainless steel like the rubber elastomer; polyethylene 
terephthalate like NBR, steel, and metal elastic bodies like phosphor bronze can be used. They 
may be those complexes. Preferably, a sleeve contact part has a rubber elastomer or a good 
resin elastic body. 

[0278]An example in a case of using an elastic blade is shown in drawing 7 . 

[0279]Fixed holding of the base which is an elastic blade 80 upper-edge-part side is carried out 
to the developer container side, The elasticity of the elastic blade 80 is resisted, the lower edge 
part side is bent to a forward direction or an opposite direction of the developing sleeve 89, it 
changes into a state, and the inner surface side (a case of an opposite direction the outside 
surface side) of the elastic blade 80 is made to contact the surface of the developing sleeve 89 
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with moderate elastic press. According to such a device, to an environmental change, it is thin to 
nearby stability and a precise toner layer is obtained. 

[O280]When using an elastic blade, since a toner welded to a sleeve and a blade surface, ****** 
excelled [ toner / this invention ] in a mold-release characteristic and frictional electrification 
nature is stable, it is used preferably. 

[0281]Contact pressure of the braid 20 and the sleeve 19 has 0.1 or more kg/m of 0.5 - 12 kg/m 
still more preferably preferred in the case of one ingredient of magnetism developing method 0.3 
to 25 kg/m preferably as a linear pressure of a sleeve bus direction. 

[0282]The gap alpha of the latent-image-keeping object 88 and the developing sleeve 89 is set, 
for example as 50-500 micrometers. 

[0283]Although it is most preferred that it is thinner than the gap alpha of the latent-image- 
keeping object 88 and the developing sleeve 89 as for thickness of a magnetic toner layer on the 
developing sleeve 89, a part may regulate thickness of a magnetic toner layer among many ears 
of magnetic toner which constitutes a magnetic toner layer by a case to such an extent that it 
touches the latent-image-keeping object 88. 

[0284]The developing sleeve 89 rotates with 100 to 200% of peripheral speed to the latent- 
ima g e-kee ping obj ect 88. Police box bias volta ge b y the bias applying means 86 is preferably 
good to use [ of 0.1 kV or more / 0.2-3.0-kV ] at 0.3-2.0 kV still more preferably at the peak to 
peak. 0.5-5.0 kHz of police box bias frequency [ 0-3.0 kHz 1-/of ] is preferably used at 1.5-3.0 
kHz still more preferably. The police box bias waveform can apply waveforms, such as a square 
wave, a sine wave, a sawtooth wave, and a chopping sea. Unsymmetrical AC bias from which 
positive and reverse voltage and time differ can also be used. It is also preferred to superimpose 
DC bias. 

[0285]Next, an example of a developing method in a case of performing one ingredient of 
nonmagnetic development is explained, referring to drawing 8 . 95 is a latent-image-keeping 
object and latent image formation is accomplished by an electro photography process means or 
an electrostatic recording means which is not illustrated. 94 is a developing sleeve and consists 
of a nonmagnetic sleeve like aluminum or stainless steel. 

[0286]Although the developing sleeve 94 may use aluminum and a stainless rough pipe as it is, 
what sprayed globular form particles like a glass bead, and carried out rough [ of the surface ] 
uniformly preferably, and a thing which carried out mirror plane processing or a thing which 
carried out the coat by resin is good. 

[0287]The toner T is stored in the hopper 91 and supplied to up to the developing sleeve (toner 
support) 94 by the toner application roller 92. As the toner application roller 92, a roller which 
comprises foam of porous elastomers (for example, flexible polyurethane foam etc.) is used 
preferably. Order or an opposite direction is made to rotate this roller to the developing sleeve 94 
with relative velocity which is not 0, with toner supply to the developing sleeve 94 top, a toner 
(toner undeveloped negatives) after development on the developing sleeve 94 skins, and **** is 
also performed. Under the present circumstances, when supply and balance to strip off of a toner 
are taken into consideration, as for contact width (nip width) to the developing sleeve 94 of the 
toner application roller 92, 2.0-10.0 mm is preferred, and its 4.0-6.0 mm is more preferred. 
Although stress is given to a toner and it becomes easy to produce weld of a toner, and 
adherence to increase of condensation by degradation of a toner or the developing sleeve 94, and 
the toner application roller 92, Since it excels in mobility and a mold-release characteristic and 
has durable stability, also in a development counter shown in drawing 9 , this invention toner is 
used preferably. A brush roller which comprises nylon and a resin fiber like rayon may be used 
instead of the toner application roller 92. In the one-ingredient developing method which uses 
nonmagnetic monocomponent toner, a developing method shown in drawing 9 is very effective. 
[0288]A toner supplied on the developing sleeve 94 is applied to a thin layer and homogeneity by 
the regulating member 93. The toner regulating member 93 of especially a method of carrying out 
pressure welding spreading of the toner on the developing sleeve 94 surface with an elastic blade 
or an elastic roller is preferred. As for an elastic blade or an elastic roller, it is preferred to use a 
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thing of construction material of a frictional electrification series suitable for a toner being 
charged in desired polarity. Silicone rubber, urethane rubber, a styrene butadiene rubber, etc. are 
preferred for the regulating member 93. An organic resin layer like polyamide, polyimide, nylon, 
melamine, melamine bridge construction nylon, phenol resin, fluororesin, silicone resin, polyester 
resin, urethane resin, styrene resin, and acrylic resin may be provided in the regulating member 
93. 

[0289]Contact pressure of this elastic blade or an elastic roller, and the developing sleeve 94, It 
is that 0.5-12 kg/m is effective and adjusts contact pressure to 0.1 - 25 kg/m preferably 0.1 to 
25 kg/m as a linear pressure of a sleeve bus direction, and it becomes possible to become 
possible to unfold condensation of a toner effectively, and to start the amount of frictional 
electrifications of a toner in an instant. 

[0290]Especially in a system which carries out the thin layer coat of the toner on the developing 
sleeve 94 with a braid, in one ingredient of nonmagnetic developing method, in order to obtain 
sufficient image concentration, the developing sleeve 94 rotates with 100 to 300% of peripheral 
speed to the latent-image-keeping object 95. It rotates with 120 to 250% of peripheral speed 
preferably. 

IQ291 ]It is preferred to make thickness of a toner layer on the de velo ping sleeve 94 s maller than 
opposite opening length of the developing sleeve 94 and the latent-image-keeping object 95, and 
to form an alternating electric field in this opening. By impressing developing bias which 
superimposed a direct-current electric field for a police box electric field or a police box electric 
field on the developing sleeve 94 by the bias power supply 96, movement of a toner from the 
developing sleeve 94 to the latent-image-keeping object 95 top can be made easy, and also a 
good picture can be acquired. 

[0292]As for this invention, it is preferred to give a mold-release characteristic to the photo 
conductor surface, and, as for an angle of contact over water on the surface of a photo 
conductor, it is preferred that it is 85 degrees or more. An angle of contact over water on the 
surface of a photo conductor is 90 degrees or more more preferably. 

[0293]Having an angle of contact with the high photo conductor surface shows that it has a 
mold-release characteristic with the high photo conductor surface, and by this effect, it can 
decrease a toner amount of a transfer residue complementary remarkably, can reduce load in a 
cleaning process substantially, and can prevent generating of cleaning defect more certainly. 
[0294]A toner amount of a transfer residue complementary can be remarkably decreased by 
having a mold-release characteristic with the high photo conductor surface, There is almost no 
protection from light by a transfer residual toner, and a negative ghost image can be prevented 
intrinsically, and recovering efficiency in a developing area of a transfer residual toner also 
improves at the time of development, and a positive ghost image is prevented. 
[0295]Here, a generating mechanism of a ghost image is explained. 

[0296]That especially protection from light by a transfer residual toner poses a problem, When 
repeated use of the photo conductor surface is carried out to a transfer material of one sheet 
(i.e., when length for a photo conductor round is shorter than the direction-of-movement length 
of a transfer material), in order that a transfer residual toner may carry out electrification, 
exposure, and development in the state of existing on a photo conductor, Since potential in a 
photo conductor surface part in which a transfer residual toner exists has not fallen enough and 
development contrast becomes insufficient, about reversal development, it appears on a picture 
as NEGAGOSUTO whose concentration is lower than the circumference. 

[0297]On the other hand, if a cleaning effect of a transfer residual toner is insufficient at the time 
of development, on the photo conductor surface where a transfer residual toner exists, since a 
toner is developed, concentration will be higher than the circumference, and POJIGOSUTO will 
occur. 

[0298]With composition of this invention, a ghost image of the above-mentioned explanation can 
be prevented intrinsically. 

[0299]In an image formation method of this invention, when the photo conductor surface is 
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constituted considering a macromolecular binding agent as a subject, it is effective. For example, 
when providing a protective film which made resin a subject on (i) selenium and an inorganic 
photo conductor like an amorphous silicon, as a charge transport layer of a;(ii) functional discrete 
type organic photoreceptor, When it has a surface layer which has charge transport material and 
resin; the above protective layers may be provided on it at a (iii) pan. ** which uses a low thing of 
surface energy for the resin itself which constitutes ** film as a means to give a mold-release 
characteristic to such a surface layer and which adds an additive agent which gives ** water- 
repellency ** lipophilic property — ** which makes powder state material which has a high 
mold-release characteristic, and is distributed is mentioned. ** If it carries out, attain by 
introducing a fluoride content group and a silicone content group into structure of resin. ** What 
is necessary is just to add a surface-active agent as an additive agent, if it carries out. ** If it 
carries out, using a compound containing a fluorine atom like poly ethylene tetrafluoride, 
polyvinylidene fluoride, and fluoridation carbon is mentioned. 

[0300]An angle of contact over water on the surface of a photo conductor can be made into 85 
degrees or more by these means. It is easy to produce degradation of a toner according [ an 
angle of contact over water on the surface of a photo conductor ] to durability at less than 85 

deg rees , and toner support. _ 

[0301]Also especially in this, fluorine-containing resin like poly ethylene tetrafluoride or 
polyvinylidene fluoride is preferred. In this invention, when fluorine-containing resin is used as a 
mold-release characteristic granular material as a granular material of **, distribution to the 
outermost superficial layer is preferred. 

[0302]What is necessary is just to make the outermost superficial layer distribute this granular 
material, if it is the organic photoreceptor which provides a layer which distributed this granular 
material in binder resin in the photo conductor outermost surface, or is constituted considering 
resin as a subject from the first in order to make the surface contain these granular materials, 
even if it does not newly provide a surface layer. 

[0303]An addition to a surface layer of this granular material has one to 60 mass %, and preferred 
further 2-50 mass % to surface-layer gross mass. If less than 1 mass %, a toner of a transfer 
residue complementary will not fully decrease, cleaning efficiency of a transfer residual toner is 
not enough, either, and its ghost preventive effect is insufficient, and since membranous intensity 
will fall or incident light quantity to a photo conductor will fall remarkably if 60 mass % is 
exceeded, it is not desirable. About particle diameter of this granular material, 0.5 micrometer or 
less is preferably desirable 1 micrometer or less from a field of image quality. If larger than 1 
micrometer, a piece of a line will worsen by dispersion of incident light, and practical use will not 
be borne. 

[0304]Especially in the case of a contact electrification method an electrifying means makes 
charge members contact a photo conductor, this invention is effective. That is, if there is much 
remaining toner after cleaning, it will adhere to a direct electrification member which is a post 
process, and will cause poor electrification. Therefore, it is necessary to make it hard for there to 
be less quantity of remaining toner and to adhere compared with corona discharge to which an 
electrifying means does not touch a photo conductor. 

[0305]One of the desirable aspects of a photo conductor used for this invention is explained 
below. 

[0306]As a conductive base, Metal like aluminum or stainless steel; a barrel cylinder and a film of 
plastic; which has paper or a plastic; conductive polymer which a plastic; conductive particle 
which has a coated layer by aluminum alloy or an indium oxide tin oxide alloy was made to **** 
are used. 

[0307]On these conductive bases, an under^coating layer may be provided for the purpose of 
covering of a defect, electric charge injectional improvement from a base, and protection to an 
electrical breakdown of a photosensitive layer on adhesive improvement in a photosensitive layer, 
coating nature improvement, protection of a base, and a base. 

[0308]An under-coating layer Polyvinyl alcohol, Polly N-vinylimidazole, Polyethylene oxide, ethyl 
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cellulose, methyl cellulose, a nitrocellulose, It is formed with material of an ethylene-acrylic acid 
copolymer, a polyvinyl butyral, phenol resin, casein, polyamide, copolyamide, glue, gelatin, 
polyurethane, or an aluminum oxide. As for thickness of an under-coating layer, 0.1-3 
micrometers 0.1-10-micrometer are usually preferably good. 

[0309]A charge generating layer Azo pigment, phthalocyanine pigment, indigo system paints, It 
distributes, and coating of the charge generating material of mineral matter like perylene system 
paints, polycyclic quinone system paints, SUKUWARIRIUMU coloring matter, pyrylium salt, thio 
pyrylium salt, triphenylmethane dye or selenium, or amorphous silicon is carried out to a suitable 
binder, or it is formed in it by vacuum evaporation. It is desirable when phthalocyanine pigment 
adjusts photo conductor sensitivity to sensitivity which suits this invention especially. It can 
choose from wide range bending resin as a binder, for example, polycarbonate resin, polyester 
resin, polyvinyl butyral resin, polystyrene resin, an acrylic resin, methacrylic resin, phenol resin, 
silicone resin, an epoxy resin, and vinyl acetate resin are mentioned. As for quantity of a binder 
contained in a charge generating layer, it is [ below 80 mass % ] preferably good that it is zero to 
40 mass %. As for especially thickness of a charge generating layer, 0.05-2 micrometers is 
preferred 5 micrometers or less. 

[ 03 1 0] A char ge transport laye r receives an el ec tric charge career from a charge generatin g layer 

under existence of an electric field, and has the function to convey this. A charge transport layer 
is formed by dissolving and carrying out coating of the charge transport material into a solvent 
with binding resin if needed, and the thickness is generally 5-40 micrometers. As charge 
transport material, to a main chain or a side chain, biphenylene, anthracene, A bilene and a 
polynuclear aromatic compound like phenanthrene; nitrogen ring type compound; hydrazone 
compound; styryl compound; selenium; selenium tellurium; amorphous silicon; sulfuration 
KADONIUMU like Indore, carbazole, oxadiazole, and pyrazoline is mentioned. 
[0311]As binding resin which distributes these charge transport material, Polycarbonate resin, 
polyester resin, polymethacrylic acid ester, polystyrene resin, an acrylic resin, and resin like 
polyamide resin; organic photoconductivity polymer like poly-N-vinylcarbazole and polyvinyl 
anthracene is mentioned. 

[031 2]A protective layer may be provided as a surface layer. As resin of a protective layer, a 
hardening agent of polyester, polycarbonate, an acrylic resin, an epoxy resin, phenol resin, or 
these resin is independent, or is put together two or more sorts, and is used. 
[0313]Conductivity mark particles may be distributed in resin of a protective layer. Metal or a 
metallic oxide is mentioned as an example of a conductive particle. Preferably, there is an 
ultrafine particle of a zinc oxide, titanium oxide, tin oxide, antimony oxide, indium oxide, bismuth 
oxide, tin-oxide tunic titanium oxide, tin tunic indium oxide, antimony tunic tin oxide, or zirconium 
oxide. These may be used independently, or may mix and use two or more sorts. When making a 
protective layer distribute particles generally, in order to prevent dispersion of incident light by a 
particulate material, it is required for the particle diameter of particles to be smaller than 
wavelength of incident light, and it is preferred that it is 0.5 micrometer or less as conductivity 
distributed by protective layer and particle diameter of an insulating particle. Content in inside of 
a protective layer has preferred 2-90 mass % to protective layer gross mass, and its 5-80 
mass % is more preferred. As for thickness of a protective layer, 0.1-10 micrometers is preferred, 
and its 1-7 micrometers are more preferred. 

[0314]Coating of a surface layer can be performed by spray coating, beam-coating or osmosis 
(dipping) coating a resin dispersant. 

[031 5]I hear that a developer and the photo conductor surface touching and a reverse developing 
method are used as conditions for a desirable developing process of being used for this invention, 
and it is. When using a two-ingredient magnetic brush developing method, a ferrite, magnetite, 
iron powder, or a thing that coated them with an acrylic resin, silicone resin, a fluoro-resin, etc. is 
used as the career. At this time, at the time of development or a blank before and behind 
development, bias of a direct current or an alternating current component is impressed, and it is 
controlled by potential which can collect toners of the emainder on development and a photo 
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conductor. At this time, a dc component is located between bright section potential and dark 
space potential. 

[0316]In the case of an one-ingredient developer, toner support is carried out and a method of 
contacting a toner layer which coated and formed a toner in the elastic roller surface on the 
photo conductor surface is also used using an elastic roller. At this time, toners may be magnetic 
or nonmagnetic any and it becomes important that the photo conductor surface touches a toner 
layer. Although toner support touches the photo conductor surface substantially, this means that 
this toner support touches the photo conductor surface, when a toner layer is removed from 
toner support. In order to acquire a picture without an edge effect via a toner layer by an electric 
field committed between elastic rollers which counter the photo conductor surface and the photo 
conductor surface at this time, the elastic roller surface or the neighborhood of the surface has 
potential, and there is the necessity of having an electric field between the photo conductor 
surface and the toner support surface. For this reason, a method of maintaining an electric field 
or providing an insulating layer of a thin layer in a surface layer of a conductive roller can also be 
used, rheostatic control of the India rubber of an elastic roller being carried out to a middle 
resistance field, and preventing a flow with the photo conductor surface. Composition which 

provided a conductive layer in the inner su rface side which does not counter the photo 

conductor surface of a conductive resin sleeve which covered with an insulating material the 
outside surface side which counters the photo conductor surface of a conductive roller, or an 
insulating sleeve is also possible. Composition which made a photo conductor flexible like a belt 
using a rigid body roller as toner support is also possible. As electrical resistance of the 
developing roller 29, the range of 10 2 - 10 9 omega is preferred as toner support. 
[0317]Electrical resistance of a developing roller is measured by the following methods. That is, 
the aluminum roller 131 16 mm in diameter and the developing roller 132 are made to contact by 
the contact load 4.9N (500g), as shown in drawing 25 , and this aluminum roller 131 is rotated by 
2rps. Next, direct current voltage of V^OOV is impressed to the developing roller 132. Voltage 

V 2 of the both ends is measured arranging the variable resistor R and adjusting resistance of this 

variable resistor R to the ground side according to the developing roller 132, and electrical 
resistance of the developing roller 132 is computed by computing a current value. 
[0318]It may be rotating in the move direction and the direction of the photo conductor surface, 
and a developing roller surface which supports the toner when an one-ingredient contact 
development method is used may be rotating to an opposite direction. When the rotation is the 
direction, it is desirable that it is quicker than 100% to peripheral speed of a photo conductor at a 
peripheral-speed ratio. Imaging quality is bad in it being 100% or less. The more a 
peripheral-speed ratio increases, the more, there is much quantity of a toner supplied to a 
development part, desorption frequency of a toner increases to a latent image, an unnecessary 
portion fails to be scratched and a picture faithful to a latent image is acquired by repetition of 
being given to a required portion. Specifically, it is preferred that movement speed of the toner 
support surface is the speed of 1 .05 to 3.0 times of this to movement speed on the surface of a 
photo conductor. 

[031 9] Hereafter, a transfer process applicable to an image formation method of this invention is 
explained concretely. 

[0320]In a transfer process, it is preferred to use a contact transfer system which carries out 
electrostatic image transfer of the toner image to a transfer material, making a transfer means 
contact the photo conductor surface via a transfer material. It is good that it is more than a linear 
pressure of 2.9Ns (3g/(cm))/m preferably as contact pressure to the photo conductor surface of 
a transfer means, and it is good that it is 9.8 - 490 N/m (10-500g/(cm)) more preferably. Since 
generating of a conveyance gap of a transfer material and inferior transfer takes place that a 
linear pressure as contact pressure is less than 2.9 N/m (3 g/cm) easily, it is not desirable. When 
contact pressure is too high, degradation of the photo conductor surface and adhesion of a toner 
are caused, and it comes to produce toner fusion on the surface of a photo conductor as a 
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result 

[0321]As a transfer means in a contact transfer process, a device which has a transfer roller or a 
transfer belt is used. A transfer roller has a conductive elastic layer which covers rodding and 
rodding at least, and a conductive elastic layer is made from urethane which distributed 
conductivity mark particles like carbon, or an elastic body about volume resistance 10 like 
EPDM - 10 10 omegacm. 

[0322]In an image forming device of as [ whose surface of a photo conductor is an organic 
compound ], this invention is used especially effectively. That is, since the adhesive property with 
binding resin contained in particle toner is higher than other photo conductors which used an 
inorganic material when an organic compound forms a surface layer of a photo conductor, it has 
the technical technical problem that it is in a tendency for transfer nature to fall more. Therefore, 
an effect by high transfer nature by a toner used by this invention becomes more remarkable. 
[0323]As surface material of a photo conductor concerning this invention, although silicone resin, 
a vinylidene chloride, ethylene-VCM/PVC, styrene acrylonitrile, styrene-methylmethacrylate, 
styrene, polyethylene terephthalate, polycarbonate, etc. are mentioned, for example, It is not 
limited to these and a copolymer, a blended body, etc. between other monomers or the above- 
~ " ' ~~ Hmcmtioneici"^ "* ~" " 

[0324]In this invention, a diameter is especially used effectively to an image forming device which 
has a photo conductor of the shape of a drum of a byway of 50 mm or less. That is, it is for 
concentration of a pressure in a contact part of a contact-carrying member in the same linear 
pressure to take place easily in the case of a photo conductor drum of a byway. Although it is 
thought that a belt photo conductor also has the same phenomenon, curvature radius of this 
invention in a contact part is effective also to an image forming device which used a photo 
conductor belt of 25 mm or less. 

[0325]In this invention, in order to perform high electrification grant to a toner, it is still more 
desirable to control the total electrification quantity of a toner when developing negatives. 
Therefore, as for the surface of toner support concerning this invention, it is preferred to be 
covered with a resin layer which distributed a conductive particle and/or lubricant. 
[0326]As an electrifying method, a publicly known corona-electrical-charging method called 
corotron or scorotron is used, and also a method using pin electrodes can be used. A contact 
electrification method charged by making charge members contact the photo conductor surface 
at ** can be used similarly. 

[0327]Especially in the case of a contact electrification method an electrifying means makes 
charge members contact the photo conductor surface, in this invention, it is effective. That is, 
compared with non-contact corona discharge to which an electrifying means does not touch the 
photo conductor surface, a contact electrification method tends to produce degradation of the 
photo conductor surface, and has the technical technical problem that there is an increase in a 
transfer residual toner due to a fall of transfer nature in the direction severe to cleaning nature 
from a durable viewpoint. Therefore, an effect by high transfer nature used by this invention 
becomes more remarkable. 

[0328]As a desirable process condition when a charged roller is used as a contact electrification 
member, Contact pressure of a charged roller 4.9 to 490 N/m (5 - 500 g/cm) more preferably, It 
is 2xVth(V) when it was 9.8-392Ns (10 - 400 g/cm)/m, impression of direct current voltage was 
good in order to arrange the polarity of a transfer residual toner with the same polarity as photo 
conductor electrified polarity further and to make recovery in the time of development easy, but 
what superimposed a volts alternating current on direct current voltage is used. [Firing potential 
(V) in Vth; direct-current impression] It is preferred to superimpose a volts alternating current 
which has the voltage between peaks of the following on direct current voltage. 
[0329]As other contact electrification members, there are a method of using an electrifying blade, 
and a method of using a conductive brush. These contact electrifying means are effective in high 
tension becoming unnecessary or generating of ozone decreasing. 
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[0330]In the case of a roller or a braid, as a contact electrification member, the conductive metal; 
carbon dispersion resin; metal or metallic-oxide dispersion resin like iron, copper, and stainless 
steel is used as a conductive base. In the case of a braid, as the shape, it can use rod form and 
tabular. As composition of an elastic roller, what provided an elastic layer, a conductive layer, and 
a resistive layer on a conductive base is used. 

[0331 ]As an elastic layer, chloroprene rubber, polyisoprene rubber, EPDM rubber, Sponge which 
is polyurethane rubbers, epoxy rubber and rubber like isobutylene isoprene rubber, or a sponging 
object, It can form by a thermo-plastics elastomer like a styrene butadiene thermo-plastics 
elastomer, a polyurethane system thermo-plastics elastomer, a polyester system thermo-plastics 
elastomer, and an ethylene-vinyl acetate thermo-plastics elastomer. 

[0332] Volume resistivity is preferred and, as for a conductive layer, it is [ below 10 omega-cm ] 

16 

good that they are 10 ' - 10 ° omega-cm more preferably. As a conductive layer, a metal 
evaporated film, conductive particle dispersion resin, conductive resin, etc. are used, for example. 
As an example, aluminum, indium, nickel, copper, and vacuum evaporation film; carbon of a 
conductive metal like iron, A conductive particle like aluminum, nickel, and titanium oxide 
Urethane, Conductive particle dispersion resin distributed in polyester, a vinyl acetate vinyl 

_ chionde^opolym~e^ 

poly methyl methacrylate, Polyvinyl aniline, polyvinyl pyrrole, polydiacetylene, and conductive 
resin like polyethyleneimine are mentioned. 

fi 1 ? 

[0333]As for a resistive layer, it is good that volume resistivity is a layer of 10 - 10 
omega-cm. As a resistive layer, semiconductance resin or conductive particle distribution 
insulating resin can be used. As semiconductance resin, ethyl cellulose, a nitrocellulose, 
methoxymethyl-ized nylon, ethoxymethyl-ized nylon, copolyamide, polyvinylhydrin, or casein is 
used, for example. As conductive particle dispersion resin, what distributed a conductive particle 
of **** of carbon, aluminum, indium oxide, and titanium oxide in small quantities in urethane, 
polyester, a vinyl acetate vinyl chloride copolymer, and insulating resin like poly methyl 
methacrylate is mentioned, for example. 

[0334]That by which a conductive brush as a contact electrification member made textiles 
generally used distribute a conducting material, and resistance adjustment was carried out is 
used. As textiles, it is usable in textiles generally known, for example, nylon, an acrylic, rayon, 
polycarbonate, or polyester is mentioned. As a conducting material, are usable in a conducting 
material generally known. For example, copper, nickel, iron, aluminum, gold, and a conductive 
metal like silver; oxide [ of a conductive metal like iron oxide, a zinc oxide tin oxide, antimony 
oxide, and titanium oxide ]; or electric conduction powder like carbon black is mentioned. A 
surface treatment may be performed for the purpose of hydrophobing and resistance adjustment 
if needed to these conducting materials. When using it, it chooses and uses in consideration of 
dispersibility and productivity with textiles. 

[0335]Thickness of textiles as shape of a conductive brush 1-20 deniers (fiber diameter of about 
10-500 micrometers), As for the length of textiles of a brush, 1-15-mm things are used, and, as 

for brush density, 10,000-300,000 things (per square meter 1.5x10 7 - a 4.5x10 8 book grade) per 
1 square I 7 NCHI are used preferably. 

[0336]An image formation method of this invention 6 is explained referring to an accompanying 
drawing. 

[0337] Drawing 22 is a figure showing typically an image forming device which has the process 
cartridge from which a cleaning unit which has a cleaning member like a cleaning blade was 
removed as an example of an example of an image formation method of this invention 6. 
[0338]The photo conductor 36 is charged with the charged roller 31 which is a contact 
electrifying means, an image region is exposed by the laser beam 40, and an electrostatic latent 
image is formed. The toner 30 stored by the development counter 32 is applied on the toner 
support 34 with the toner application roller 35 and the spreading braid 33, A toner layer on the 
toner support 34 is contacted on the surface of the photo conductor 36, an electrostatic latent 
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image on the photo conductor 36 is developed with a reversal development, and a toner image is 
formed on the photo conductor 36. DC bias is impressed to the toner support 34 at least by the 
bias applying means 41. To up to the recording material 38 as a transfer material conveyed, a 
toner image on the photo conductor 36. It is fixed to a toner image which was transferred by the 
transfer roller 37 which is the transfer means to which bias is impressed by the bias applying 
means 42, and was transferred on a recording material by a heat pressing fixing means 43 to have 
a heating roller and a pressurizing roller. 

[0339]A transfer residual toner on the photo conductor 36 after a transfer process is conveyed 
to a place of the charged roller 31, without going via a cleaning process by a cleaning member like 
a braid cleaning means. The photo conductor 36 which has a transfer residual toner is again 
charged with the charged roller 31, and an electrostatic latent image is formed by exposure of the 
laser beam 40 after electrification. Recovery to the toner support 34 of a transfer residual toner 
is performed with development of an electrostatic latent image according [ the photo conductor 
36 which has a transfer residual toner ] to a toner on the toner support 34. A toner image on the 
photo conductor 36 after a development simultaneous cleaning process is transferred by the 
transfer roller 37 on the recording material 38 conveyed. The photo conductor 36 after a transfer 

process is ag ain charg ed with t he char g ed roller 31 . and the same process as henceforth is 

carried out repeatedly. 

[0340]In a reverse developing method, as a desirable developing condition for carrying out 
development simultaneous cleaning, It is good for dark space potential on the surface of a photo 
conductor (V d ), bright section potential (Vj), and DC bias (V DC ) impressed to toner support to 

set up satisfy a relation of ** V d -V DC ** > ** V 1 -V DC **. more — desirable — a value of ** 

V d -V DC ** — a value of ** V 1 ~V DC ** — 10 — the one larger [ V or more ] is good. 

r0341l Drawing 15 shows other examples of an image forming device which a toner which 
contributed to development from a developing sleeve can skin in addition to supply of a toner to 
a developing sleeve as toner support, and can perform **** more smoothly. 
[0342]In drawing 1 5 , 1 is a photoconductive drum and the primary charging roller 2 which is a 
contact electrifying means, the development counter 8 which is developing means, the transfer 
electrification roller 21 which is contact transfer means, and the register roller 19 are formed in 
the circumference. And the photoconductive drum 1 is charged for example, in -700V with the 
primary charging roller 2. Direct current voltage of impressed electromotive force by the bias 
applying means 5 is for example, -1350V. And it is exposed by irradiating the photoconductive 
drum 1 with the laser beam 7 with the laser generator 6, and a digital electrostatic latent image is 
formed. An electrostatic latent image on the photoconductive drum 1 is developed by the 
development counter 8 with the nonmagnetic monocomponent toner 15, and is transferred on the 
recording material 20 via the recording material 20 as a transfer material by the transfer roller 21 
by which bias voltage is impressed to the photoconductive drum 1 by the contacted bias applying 
means 24. The recording material 20 which carried the toner image 26 is carried to the heat 
pressing fixing assembly 27 which has the heating roller 28 and the pressurizing roller 29 with the 
transportation belt 25, and it is fixed to it on the recording material 20. 

[0343]The charged roller 2 makes basic constitution the main rodding 4 and the conductive 
elastic layer 3 in which the periphery was formed. 

[0344]As the development counter 8 is shown in drawing 1 9 . a toner layer on the developing 
sleeve 9 as toner support contacts the photoconductive drum 1, and a developing sleeve as 
toner support which consists of the elastic roller 9 which has the rodding 10 and the elastic layer 
1 1 to which bias is impressed by the bias applying means 18 is allocated. In the development 
counter 8, the rodding 13 to which bias is impressed by the bias applying means 17, and the 
toner application roller 13 which has the elastic layer 14 are allocated. A toner amount (toner 
layer thickness) which the toner regulating blade 16 is allocated and is conveyed in a developing 
area with contact pressure to the developing sleeve 9 of the toner regulating blade 16 as a 
member which regulates a toner amount conveyed by adhering to the developing sleeve 9 is 



47/95 



4/17/2009 2:37 PM 



JP,2002-372806,A [DETAILED DESCRIPTION] http://www4.ipdLinpit.go.jp/cgi-bin/tran_web__cgi_ejje7atw u= ... 

controlled. In a developing area, developing bias of a direct current is impressed to the developing 
sleeve 9 at least, and a developing sleeve top toner layer contacts the photoconductive drum 1 
surface, is transferred on the photoconductive drum 1 according to an electrostatic latent image, 
and forms a toner image. 

[0345]In order to carry out development simultaneous cleaning, bright section potential of the 
photoconductive drum 1 is 0-250V, When dark space potential is 300-1 000V, supply bias voltage 
impressed by the bias applying means 17 is 100-900V, and it is preferred that developing bias 
voltage impressed by the bias applying means 18 is 100-900V. Supply bias voltage impressed by 
the bias applying means 17, Since the one larger 10-400v skins in an absolute value from the 
developing sleeve 9 of supply and nonmagnetic toner to the developing sleeve 9 of the 
nonmagnetic toner 15 and **** is smoothly performed rather than developing bias voltage 
impressed by the bias applying means 18, it is desirable. 

[0346]What (a hand of cut is the direction) the mutual surface moves to a counter direction as an 
arrow shows the toner application roller 1 2 to a hand of cut of the developing sleeve 9 is 
preferred at supply and a point to strip off of nonmagnetic toner. 

[0347]In an image forming device shown by above-mentioned drawing 15 , an image formation 
method of a type which transfers directl y a toner image formed on image su p port not using an 
intermediate transfer body to a recording material is adopted. 

[0348]Next, a toner image which performed 1 st transfer to an intermediate transfer body as a 
transfer material, and was transferred on an intermediate transfer body in a toner image formed 
on image support is explained about an image formation method which performs 2nd transfer to a 
recording material using an image forming device shown in drawing 18 . 

[0349]In drawing 18 , surface potential is given on the photo conductor drum 51 with the charged 
roller 52 which opposes and carries out contact rotation to the photo conductor drum 51 as 
image support, and an electrostatic latent image is formed by the exposure means 53. An 
electrostatic latent image is developed by the development counters 54, 55, 56, and 57 of an 
one-ingredient contact development method with a toner of four colors of magenta toner, a 
cyanogen toner, yellow toner, and black toner, and a full color toner image is formed. At the time 
of development, when any one of each of the development counters 54, 55, 56, and 57 moves, In 
contact with the surface of the photo conductor drum 51, development is performed for toner 
support of a development counter, and when a development counter moves to the original 
position again after development, toner support estranges from the surface of the photo 
conductor drum 51. This operation is repeated 4 times for every development counter. This toner 
image is transferred on the intermediate transfer material 58 for every Isshiki, and a multi toner 
image is formed by being repeated two or more times. 

[0350]What has the elastic layer (for example, nitril butadiene rubber) which the intermediate 
transfer body 58 made distribute enough an electric conduction grant member, for example, 
carbon black, a zinc oxide, tin oxide, silicon carbide, or titanium oxide on what a drum-like thing 
was used and stretched an attachment component to a peripheral face, and a substrate is used. 
An intermediate transfer body of belt shape may be used. 

[0351]As for the intermediate transfer body 58, it is preferred to comprise a thing of the shape of 
a drum in which hardness formed in the surface of the support member 59 has the elastic layer 
60 of 10 to 50 degrees (JIS K-6301), and a case of a transfer belt by a support member with the 
elastic layer 60 which has this hardness by a transfer section to a transfer material (recording 
material). 

[0352]Transfer current is acquired because transfer to the intermediate transfer body 58 from 
the photo conductor drum 51 gives bias on the rodding 59 as a support member of the 
intermediate transfer body 58 from the power supply 66, and transfer of a toner image is 
performed. Corona discharge from an attachment component or the back of a belt and roller 
electrification may be used. 

[0353]Package transfer of the multiplex toner image on the intermediate transfer body 58 is 
carried out by the transfer means 61 on the recording material S. A contact electrostatic image 
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transfer means by which a transfer means used a corona-electrical-charging machine, a transfer 
roller, and a transfer belt is used. 

[0354]When the recording material S passes a contact nip part of the fixing roller 68 of the heat 
fixing device 70 and the pressurizing roller 69 which have the fixing roller 68 as a fixing member 
which has the heating body 67 inside, this fixing roller 68, and the pressurizing roller 69 to weld 
by pressure, the recording material S which has a toner image, Fixing of a toner image is 
performed to the recording material S. 

[0355]A toner containing carbon black used by this invention is used for one development 
counter chosen from the development counters 54, 55, 56, and 57 of the above-mentioned image 
forming device as black toner, and color toner of a chromatic color of three colors is used for the 
three remaining development counters, and — black toner used by this invention combines color 
toner of a chromatic color — formation of a color picture or a full color image — or it is used for 
formation of a monochrome picture only with black toner. 

[0356]In an image forming device in drawing 18 . recovery cleaning of the toner which it moves to 
a position in which development of the development counter 54 is possible, development is 
performed, and a developed toner image is transferred by the intermediate transfer body 58, and 
. remains on the surface of the photo conductor drum 51 after this 1st transfer is carried out with 
the development counter 54. If a toner which remains on the surface of the photoconductive 
drum 51 is recovered by the development counter 54, after the development counter 54 moves, 
it returns to the original position and then the development counter 55 moves to a position in 
which development is possible, it will operate like the development counter 54, and will act 
similarly one by one about the development counters 55 and 56. 65 is a cleaner (the 2nd cleaning 
means) which has the cleaning member 64 for removing a toner which remains on the surface of 
the intermediate transfer body 58 after the 2nd transfer. 

[0357]An image formation method using a two-ingredient contact development method is 
explained using drawing 20 and 21. 

r0358l Drawing 20 explains an image forming device using a development counter which uses a 
binary system developer for magnetic brush development which was used in the example 
mentioned later and which was used as an example of an example of an image formation method 
of this invention 6 with a figure shown typically. 

[0359]The electrifying brush roller 75 (a nylon fiber was made to distribute carbon black, and 
resistance adjustment was carried out, and) which is an electrifying means of the photo 
conductor 72 in drawing 20 In the length of textiles of 6 deniers and a brush, thickness of textiles 
3 mm and brush density 100,000 per square inch. Rotation is contacted to the photo conductor 
72 at 120% of peripheral speed, bias application is carried out at photo conductor rotation and an 
opposite direction, it is charged, and an electrostatic charge latent image is formed in the photo 
conductor 72 by the exposure 76 (600dpi, binary) by a laser beam. A magnetic brush formed with 
a binary system developer which has a toner and a magnetic carrier on the developer support 71 
of the development counter 85 is contacted to the photo conductor 72, an electrostatic charge 
latent image of the photo conductor 72 is developed with a reversal development, and a toner 
image is formed. 

[0360]DC bias is impressed to the developer support 71 at least by a bias applying means (as 
setting out and an alternating current component, 1.8 kV is impressed so that development 
contrast may be set to 500V as a dc component). 

[036 1]A toner image on the photo conductor 72 to the recording material 74 as a transfer 
material conveyed. It is transferred with the transfer corona-electrical-charging machine 73 (it is 
non-contact in the photo conductor 72) which is a transfer means, and the recording material 74 
is fixed to a toner image on the recording material 74 by a heat pressing fixing means to have the 
heating roller 77 which includes the heater 78, and the pressurizing roller 79. A transfer residual 
toner on the photo conductor 72 after a transfer process does not go via a cleaning process. The 
photo conductor 72 discharged by the IRESU exposure 81 is again charged with the electrifying 
brush roller 75, and forms an electrostatic charge latent image by the exposure 76. Recovery to 
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the developer support 71 of a transfer residual toner is performed with development of an 
electrostatic charge latent image according [ the photo conductor 72 which has a transfer 
residual toner ] to a magnetic brush on the developer support 71. A toner image on the photo 
conductor 72 after a development simultaneous cleaning process is transferred with the transfer 
corona-electrical-charging machine 73 on the recording material 74 conveyed, the photo 
conductor 72 after a transfer process is discharged by the IRESU exposure 81, and is again 
charged with the electrifying brush roller 75, and the same process as henceforth is carried out 
repeatedly. 

[0362]An enlarged drawing of a developing section of drawing 20 is shown in drawing 21 . In 
drawing 21 , it is in contact with the photo conductor 72 and a magnetic brush currently formed 
with the binary system developer 90 on the developer support 71. 

[0363]The developer support 71 comprises aluminum and a non-magnetic material like SUS316, 
for example, the developer support 71 makes a right approximately-half peripheral surface rush 
into an oblong opening formed in a container longitudinal direction into the development counter 
85, a direction [ lower left ] wall of the development counter 85 is exposed out of a container, 
and the bearing of the rotation of a left side semicircle side is made free to it, it is installed 

horizontall y in it it a ppears in it. and it is in it . and is rotated to an arrow direction. 

[0364]It is a fixed permanent magnet (magnet) as a fixed field system generating means which 
inserted into the developer support 71 and carried out positioning maintenance at a positional 
attitude of a graphic display, and even if the developer support 71 rotates, fixed holding of this 
magnet 94 is carried out to a position and a posture of a graphic display as it is. This magnet 94 
has the magnetic poles 92, 95, and 96 of a n pole, and has 5 of the magnetic poles 91 and 93 of 
the south pole magnetic poles. The magnet 94 may be replaced with a permanent magnet and 
may allocate an electromagnet. 

[0365]83 is a nonmagnetic braid as a developer regulating member which fixed a base to a 
container side wall, for example, as shown in a cross section way figure, it carries out bending of 
SUS316 to the upper limb side of a developer supply machine opening which allocated the 
developer support 71 at L type. 

[0366]84 is the magnetic carrier limited member which contacted the upper surface to the 
undersurface side of the nonmagnetic braid (developer regulating member) 83, and used a front 
end surface as a developer slideway. A portion constituted by the nonmagnetic braid 83, the 
magnetic carrier return member 84, etc. is a restricting part. 

[0367]90 is a developer layer which has a toner and a magnetic carrier. 86 is nonmagnetic toner. 
[0368]97 is a toner replenishment roller which operates according to an output obtained by a 
toner density detection sensor (un-illustrating). As a sensor, a volume detection method of a 
developer, a piezoelectric element, an inductance variation detector element, antenna system 
using police box bias, and a method that detects optical density can be used. The nonmagnetic 
toner 86 is supplied by rotation or a stop of this roller. A fresh developer with which the toner 86 
was supplied is mixed and agitated, being conveyed by the developer transportation roller 87. 
Therefore, TORIBO grant is performed to a toner supplied during this conveyance. In longitudinal 
direction both ends of a development counter, it cuts and lacks with a board with 88 ends, and a 
fresh developer conveyed on the screw 87 in this portion wins popularity to the screw 89, and is 
passed to it. 

[0369]The N magnetic pole 96 is a conveyance pole. Recovered developers after development 
are collected in a container, and a developer in a container is further conveyed to a restricting 
part. 

[0370]In the N magnetic pole 96 neighborhood, a fresh developer conveyed on the screw 89 
approached and provided in the developer support 71 and a recovered developer after 
development are exchanged. 

[0371] An end of the nonmagnetic braid 83 and the distance d with the 1st page of developer 
support were 400 micrometers. A setting range of desirable d is 100-900 micrometers. If this 
distance is smaller than 100 micrometers, get a carrier particle blocked in the meantime, and it 
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tends to produce nonuniformity in a developer layer, and a developer required to perform good 
development cannot be applied, but only a developed image with much nonuniformity with thin 
concentration may be obtained. Developer quantity which will be applied to up to the developer 
support 71 on the other hand if this distance is larger than 900 micrometers increases, and 
predetermined developer layer thickness cannot be regulated, Magnetic particle adhesion in 
latent image support increases, and circulation of a developer and development regulation by the 
developer limited member 84 become weaker, TORIBO of a toner runs short and there is a 
tendency to fogging-come to be easy. 

[0372]It is preferred to enlarge thickness of a developer layer on the developer support 71a little 
rather than opposite gap distance of the developer support 71 and the photo conductor 72. This 
distance was set as 400 micrometers. Preferably, it is good to set it as 50-800 micrometers. 
[0373]A valuation method of the various physical properties of a toner is explained below. 
[0374]As a measurement measuring device of particle size distribution of a toner, Coulter 
counter TA-I1 or the KORUTAMARUCHI sizer II (made by a coal tar company) is used. An 
electrolysis solution prepares a NaCI aqueous solution about 1% using the 1st class sodium 
chloride. For example, 1SOTON-II (made in coal tar scientific Japan) can be used. As a measuring 
method, a surface-active agent (preferably alkylbenzene s ulfonates) is added into said 100-150 
ml of electrolytic water solutions, 0.1-5 ml is added as a dispersing agent, and 2-20 mg of test 
portions are added further. An electrolysis solution suspended in a sample performs distributed 
processing for about 1 to 3 minutes with an ultrasonic dispersion machine, and it computes 
volume distribution and number distribution of a toner by measuring volume and the number of 
particle toner for every channel with said measuring device, using a 100-micrometer aperture as 
an aperture. And it asks for a weight average particle size (D4) (let the median of each channel 
be a central value for every channel) of a toner of a weight reference searched for from volume 
distribution of particle toner. 

[0375]As a channel, 2.00-2. 52micrometer;. 2.52-3.1 7micrometer;. 3.1 7-4.00micrometer;. 
4.00-5.04micrometer;. 5.04-6. 35micrometer;. 13 6.35-8.00 micrometers; 8.00-10.08 micrometers; 
10.08-12.70 micrometers; 12.70-16.00 micrometers : 16.00-20.20 micrometers; 20.20-25.40 
micrometers; 25.40-32.00 micrometers; 32-40.30 micrometers channels are used. 
[0376]The coefficient of variation A in number distribution of particle toner is computed from a 
following formula. 

[0377]Coefficient-of-variation A= [S/D1] x100 [S shows a standard deviation value in number 
distribution of particle toner among a formula, and D1 shows number average particle diameters 
(micrometer) of particle toner.] 

[0378]After measurement environment electrification quantity of electrification quantity of a 
toner in each environment neglects a toner and a career under each environmental condition one 
whole day and night, it is measured by the following methods. 

[0379]For example, based on the blowing off method, the amount of frictional electrifications of a 
toner is measured under ordinary temperature normal relative humidity (23 **/60%RH), an 
elevated temperature / highly humid (30 **/80%RH) and low temperature / environment [ being 
damp (15**/10%RH)]. 

r0380] Drawing 1 is an explanatory view of a device which measures TORIBO charge quantity of a 
toner. First, a mixture of the mass ratio 1:19 of a toner which is going to measure the amount of 
frictional electrifications to the metal measuring vessels 2 which have the screen 3 of 500 
meshes in a bottom, and a career is put into a bottle made from polyethylene of 50-100-ml 
capacity, It shakes by a hand for 5 to 10 minutes, these about 0.5-1.5 g of mixtures (developer) 
are put in, and it covers with the metal lids 4. Mass of the measuring vessel 2 whole at this time 
is made into **** W1 (g). Next, in the suction machine 1 (a portion which touches the measuring 
vessel 2 is an insulator at least), it draws in from the suction opening 7, the air-capacity control 
valve 6 is adjusted, and a pressure of the vacuum meter 5 is set to 250mmAq. In this state, 
suction is performed for 2 minutes preferably enough, and suction removal of the toner is carried 
out. Potential of the electrometer 9 at this time is set to V (bolt). 8 is a capacitor and sets 
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capacity to C (micro F) here. Mass of the whole measuring vessel after suction is made into **** 

W2 (g). The amount (mC/kg) of frictional electrifications of this toner is calculated like a lower 

type. 

[0381] 

[Equation 5] 

h+-<Dm»&m& (mc/kg) =- cxv 



w t -w a 



[0382]The amount of frictional electrifications of the toner on the measurement developing 
sleeve of the amount of frictional electrifications of the toner on a developing sleeve is calculated 
using the suction type FARA day gauge method. 

[0383]This suction type FARA day gauge method can calculate the mass of the toner which 
pushed that outer case against the developing sleeve surface, attracted the toner on the definite 
area on a developing sleeve, extracted in the filter of the container liner and drew in from the 
mass increment of the filter. By measuring the charge quantity accumulated in the container liner 
electrostatically shielded from the outside simultaneously with it, it is the method that the 
amount of frictional electrifications of the toner on a developing sleeve can be calculated. 

t0384] " - 

[Example]It was kept warm at 65 ** for 60 minutes, having thrown 0.1 M-Na 3 P0 4 solution 135 

mass part and 130 mass parts of 1 M-HCI solution into ion-exchange-water 13000 mass part in 
<Example 1> reaction vessel, and N- 2 ~purging them to it Agitating at 12000 rpm using TK type 

homomixer (product made from special opportunity-ized industry), batch loading of the 1.0 
M-CaCI 2 solution 80 mass part was carried out, and the drainage system medium containing the 

calcium phosphate salt of pH=5.8 was prepared. 
[0385] 

- styrene 15 mass part 165 mass parts and n-butyl acrylate (terephthalic acid-propylene oxide 
denaturation bisphenol A.) 35 mass parts and colorant (copper phthalocyanine pigment) 13 mass 
parts and di-t-butylsalicylic acid metallic compounds 1 mass part and polyester resin The acid 
value 15, the peak molecular weight 6000 

- Ester system wax (release agent No.5) 30 mass parts and cross linking agent (diethylene-glycol 
dimethacrylate) 0.5 mass part[0386]The above-mentioned material was kept warm at 65 ** in 
another container, TK method homomixer (product made from special opportunity-ized industry) 
was used, and it dissolved and decomposed uniformly at 12000 rpm. The polymerization initiator 
2 and 2 -azobis (2,4-dimethylvaleronitrile) 5 mass part were dissolved in this, and the 
polymerization nature monomer composition was prepared. 

[0387]The above-mentioned polymerization nature monomer composition was thrown in in said 
drainage system medium in a reaction vessel, under 65 ** and an N 2 purge, it agitated for 3 

minutes at 10000 rpm by TK type homomixer, and the polymerization nature monomer 
composition was corned. Then, agitating by a paddle impeller, temperature up was carried out to 
90 more **, and it was made to react at 70 ** for 2 hours for 6 hours. 

[0388]After having cooled the reaction vessel after the end of a polymerization reaction, adding 
chloride and dissolving a calcium phosphate salt, filtration, rinsing, and desiccation were carried 
out and cyanogen particle toner was obtained. When the section of this cyanogen particle toner 
was observed by TEM, it has checked that the release agent was intension-ized good by coat 
resin as shown in drawing 2 . 

[0389]Cyanogen particle toner 100 obtained mass part and hydrophobic titanium oxide pulverized 

2 

coal 1.5 mass part whose specific surface area by a BET adsorption method is 100m /g were 
mixed, and the cyanogen toner of negative frictional electrification nature was obtained. The 
weight average particle size of the obtained cyanogen toner was 6.9 micrometers. 
[0390]Mix ferrite carrier 95 mass part by which the acrylic coat was carried out to this cyanogen 
toner 5 mass part, and a developer is prepared, The 10,000-sheet continuation passage- 
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of^-sheets examination (under ordinary temperature normal relative humidity) of the cyanogen 
toner was done using the modified machine of the digital full color copying machine (CLC500, 
Canon make) of marketing as shown in drawing 4 . A result is shown in Table 1. 
[0391]As a <Example 2> cross linking agent, polyethylene glycol dimethacrylate (n= 4 of the 
formula 1) 0.8 mass parts, Magenta toner was obtained like Example 1 except having changed pH 
of 10 and a drainage system medium into 6.5, and having changed [ the wax ] colorant into 
dimethyl Quinacridone for the acid value of release agent No.1 and polar resin. When the section 
of this magenta toner particle was observed by TEM, it has checked that the release agent was 
intension-ized good by coat resin as shown in drawing 2 . 

[0392]Magenta toner particle 100 obtained mass part and hydrophobic titanium oxide pulverized 

coal 1.5 mass part whose specific surface area by a BET adsorption method is 100m /g were 
mixed, and the magenta toner of negative frictional electrification nature was obtained. The 
weight average particle size of the obtained magenta toner was 7.2 micrometers. 
[0393]Mix ferrite carrier 95 mass part by which the acrylic coat was carried out to this magenta 
toner 5 mass part, and a developer is prepared, The 10,000-sheet continuation passage- 
of^-sheets examination (under ordinary temperature normal relative humidity) of magenta toner 

-was-done-using-the-modified-m^ 

make) of marketing as shown in drawing 4 . A result is shown in Table 1. 

[0394]Yellow toner was obtained like Example 1 except having changed <Example 3> colorant 
into the C.I. pigment yellow 17, and having changed the acid value of polar resin into 10. When the 
section of this yellow toner particle was observed by TEM, it has checked that the release agent 
was intension-ized good by crust resin as shown in drawing 2 . 

[0395]Yellow toner particle 100 obtained mass part and hydrophobic titanium oxide pulverized 

coal 1.5 mass part whose specific surface area by a BET adsorption method is 100m /g were 
mixed, and the yellow toner of negative frictional electrification nature was obtained. The weight 
average particle size of the obtained yellow toner was 7.0 micrometers. 

[0396]Mix ferrite carrier 95 mass part by which the acrylic coat was carried out to this yellow 
toner 5 mass part, and a developer is prepared, The 10,000-sheet continuation passage- 
of-sheets examination (under ordinary temperature normal relative humidity) of yellow toner was 
done using the modified machine of the digital full color copying machine (CLC500, Canon make) 
of marketing as shown in drawing 4 . A result is shown in Table 1 . 

[0397]As a <Example 4> cross linking agent, black toner was obtained like Example 1 except 
having changed 1 .0 mass parts and a wax into release agent No.3, and having changed colorant 
into carbon black for polyethylene glycol dimethacrylate (n= 9 of the formula 1). When the section 
of this black toner particle was observed by TEM, it has checked that the release agent was 
intension-ized good by coat resin as shown in drawing 2 . 

[0398]Black toner particle 100 obtained mass part and hydrophobic titanium oxide pulverized coal 

2 

1.5 mass part whose specific surface area by a BET adsorption method is 100m /g were mixed, 
and the black toner of negative frictional electrification nature was obtained. The weight average 
particle size of the obtained black toner was 6.5 micrometers. 

[0399]Mix ferrite carrier 95 mass part by which the acrylic coat was carried out to this black 
toner 5 mass part, and a developer is prepared, The 10,000-sheet continuation passage- 
of^sheets examination (under ordinary temperature normal relative humidity) of black toner was 
done using the modified machine of the digital full color copying machine (CLC500, Canon make) 
of marketing as shown in drawing 4 . A result is shown in Table 1. 

[0400]The cyanogen toner was obtained like Example 1 except having changed <Example 5> wax 
into release agent No.3, and having changed polar resin into the styrene methacrylic acid 
copolymer (Mw=500Q0, acid value =20). When the section of this cyanogen particle toner was 
observed by TEM, it has checked that the release agent was intension-ized good by coat resin as 
shown in drawing 2 . 

[0401]Cyanogen particle toner 100 obtained mass part and hydrophobic titanium oxide pulverized 
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coal 1.5 mass part whose specific surface area by a BET adsorption method is 100m /g were 
mixed, and the cyanogen toner of negative frictional electrification nature was obtained. The 
weight average particle size of the obtained cyanogen toner was 7.3 micrometers. 
[0402]Mix ferrite carrier 95 mass part by which the acrylic coat was carried out to this cyanogen 
toner 5 mass part, and a developer is prepared, The 10,000-sheet continuation passage- 
of-sheets examination (under ordinary temperature normal relative humidity) of the cyanogen 
toner was done using the modified machine of the digital full color copying machine (CLC500, 
Canon make) of marketing as shown in drawing 4 . A result is shown in Table 1. 
[0403]Black toner was obtained like Example 4 except having changed the acid value of 5.2 mass 
parts and polar resin into 10 for <Example 6> cross linking agent addition. When the section of 
this black toner particle was observed by TEM, it has recognized that the release agent is 
intension-ized good by coat resin as shown in drawing 2 . 

[0404]Black toner particle 100 obtained mass part and hydrophobic titanium oxide pulverized coal 

- 2 
1.5 mass part whose specific surface area by a BET adsorption method is 100m /g were mixed, 

and the black toner of negative frictional electrification nature was obtained. The weight average 

particle size of the obtained black toner was 6.7 micrometers. 

— [04O5~}Mix~ferrite^^ 

toner 5 mass part, and a developer is prepared, The 10,000-sheet continuation passage- 

of-sheets examination (under ordinary temperature normal relative humidity) of black toner was 

done using the modified machine of the digital full color copying machine (CLC500, Canon make) 

of marketing as shown in drawing 4 . A result is shown in Table 1. 

[0406]The cyanogen toner was obtained like Example 1 except having changed [ <Example 7> 
wax ] pH of 10 and a drainage system medium into 10.5 for the acid value of release agent No.1 
and polar resin. When the section of this cyanogen particle toner was observed by TEM, it has 
checked that the release agent was intension-ized good by coat resin as shown in drawing 2 . 
Cyanogen particle toner 100 obtained mass part and hydrophobic titanium oxide pulverized coal 

1.5 mass part whose specific surface area by a BET adsorption method is 100m /g were mixed, 
and the cyanogen toner of negative frictional electrification nature was obtained. The weight 
average particle size of the obtained cyanogen toner was 7.5 micrometers. 

[0407]Mix ferrite carrier 95 mass part by which the acrylic coat was carried out to this cyanogen 
toner 5 mass part, and a developer is prepared, The 10,000-sheet continuation passage- 
of^sheets examination (under ordinary temperature normal relative humidity) of the cyanogen 
toner was done using the modified machine of the digital full color copying machine (CLC500, 
Canon make) of marketing as shown in drawing 4 . A result is shown in Table 1 . 
[0408]The cyanogen toner was obtained like Example 5 except having changed the number of 
rotations of the paddle impeller at the time of <Example 8> polymerization reaction. When the 
section of this cyanogen particle toner was observed by TEM, it has checked that the release 
agent was intension-ized good by coat resin as shown in drawing 2 . Shape was slightly distorted. 
[0409]Cyanogen particle toner 100 obtained mass part and hydrophobic titanium oxide pulverized 

coal 1.5 mass part whose specific surface area by a BET adsorption method is 100m /g were 
mixed, and the cyanogen toner of negative frictional electrification nature was obtained. The 
weight average particle size of the obtained cyanogen toner was 7.7 micrometers. 
[0410]Mix ferrite carrier 95 mass part by which the acrylic coat was carried out to this cyanogen 
toner 5 mass part, and a developer is prepared, The 10,000-sheet continuation passage- 
of^sheets examination (under ordinary temperature normal relative humidity) of the cyanogen 
toner was done using the modified machine of the digital full color copying machine (CLC500, 
Canon make) of marketing as shown in drawing 4 . A result is shown in Table 1. 
[0411]The modified machine of the digital full color copying machine (CLC500, Canon make) of 
marketing as shown in drawing 4 is used using the developer of <Example 9> examples 1, 2, 3, 
and 4, When the 10,000-sheet continuation passage-of-sheets examination (under ordinary 
temperature normal relative humidity) of the full color image was done, there was little fogging 
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and the picture of the stable image concentration was acquired. 

[0412]When the 10,000-sheet continuation passage-oFsheets examination (under ordinary 
temperature normal relative humidity) of the full color image was done using the device of one 
ingredient of nonmagnetic development system as shown in drawing 5 using the toner of 
<Example 10> examples 1, 2, 3 ? and 4, there was little fogging and the picture of the stable image 
concentration was acquired. 

[0413]As a Comparative example 1> cross linking agent, the cyanogen toner was obtained like 
Example 1 except having changed divinylbenzene and a wax into release agent No.1. When the 
section of this cyanogen particle toner was observed by TEM, it has checked that the release 
agent was intension-ized good by coat resin as shown in drawing 2 . 

[041 4] Cyanogen particle toner 100 obtained mass part and hydrophobic titanium oxide pulverized 

coal 1.5 mass part whose specific surface area by a BET adsorption method is 100m /g were 
mixed, and the cyanogen toner of negative frictional electrification nature was obtained. The 
weight average particle size of the obtained cyanogen toner was 7.0 micrometers. 
[0415]Mix ferrite carrier 95 mass part by which the acrylic coat was carried out to this cyanogen 
toner 5 mass part, and a developer is prepared, The 10,000-sheet continuation passage- 

™©f^sheets-examination-(u^ 

toner was done using the modified machine of the digital full color copying machine (CLC500, 
Canon make) of marketing as shown in drawing 4 . A result is shown in Table 1. 
[0416]The cyanogen toner was obtained like Example 1 except having changed divinylbenzene 
into 0.005 mass parts and having changed the wax into paraffin wax (melting point of 60 **) as a 
Comparative example 2> cross linking agent. When the section of this cyanogen particle toner 
was observed by TEM, it has checked that the release agent was intension-ized good by coat 
resin as shown in drawing 2 . 

[0417]Cyanogen particle toner 100 obtained mass part and hydrophobic titanium oxide pulverized 

2 

coal 1.5 mass part whose specific surface area by a BET adsorption method is 100m /g were 

mixed, and the cyanogen toner of negative frictional electrification nature was obtained. The 

weight average particle size of the obtained cyanogen toner was 7.4 micrometers. 

[0418]Mix ferrite carrier 95 mass part by which the acrylic coat was carried out to this cyanogen 

toner 5 mass part, and a developer is prepared, The 10,000-sheet continuation passage- 

of-sheets examination (under ordinary temperature normal relative humidity) of the cyanogen 

toner was done using the modified machine of the digital full color copying machine (CLC500, 

Canon make) of marketing as shown in drawing 4 . A result is shown in Table 1. 

[0419] 

[Table 1] 
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[0420]The image concentration of the fixed image part in toner mass 0.60 mg/cm per image 
concentration unit area was measured using Macbeth RD918 (made in Macbeth). 
[0421]In the case of two ingredients of image quality development of a halftone part and a solid 
part; by influencing a solid part picture greatly, contamination of the career/DORAMUHE by 
durability estimated the solid part image quality of the acquired transfer paper top picture by 
visual judgment as A, B, C, and D. 

[0422]In the case of nonmagnetic [ one ingredient of ]; the toner fusion to the sleeve top by 
durability and the coat nonuniformity of the toner estimated the solid part image quality of the 
acquired transfer paper top picture by visual judgment as A, B, C, and D by influencing a solid 
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part picture greatly. 

[0423]Measurement of measuring method fogging of fogging was measured using 
REFLECTOMETER MODELTC-6DS by Tokyo Denshoku Co., Ltd., in the cyanogen toner image, 
used the amber filter and computed it from the following formula. There is so little fogging that a 
numerical value is small. 

[0424]Fogging (reflectance) (%) = [Reflectance of standard paper (%)] -[Reflectance of the 
nonimage area of a sample (%)] 

[0425]What exceeded A and 1.2% for 1 .2% or less, exceeded B and 1.6% for 1.6% or less, and 
exceeded C and 2.0% for 2.0% or less was estimated as D. 

[0426]To fixability and offset-proof nature particle toner, externally adding of a proper quantity of 
external additives is carried out, and a toner is obtained. The undecidedness arrival picture of the 
obtained toner is created with a commercial copying machine. 

[0427]The above-mentioned toner carries out evaluation of fixing and offset-proof nature by a 
heat Laura external fixing assembly without an oil application function. The fixed image for 
transparent evaluation is obtained. 

[0428]The surface makes a top tread roller and a lower roller fluororesin or rubber as 
construction material of the roller at this time. Usin g a thin g 40 mm in diameter, when a transfer 
material is SK paper (made by Nippon Paper Industries Co., Ltd.) as a fixing condition, an upper 
roller and a lower roller 5.5 mm of nips, It is referred to as fixing speed 1 20mm/sec, when a 
transfer material is an OHP sheet (CG3300 / 3 M company make), it is referred to as 5.5 mm of 
nip, and fixing speed 35mm/sec, and it carries out by applying temperature control at intervals of 
5 ** in a 100 to 250 ** temperature requirement. 

[042 9] Fixability applies the load of 50 g/cm for the picture which has not been offset, and is 
SHIRUBON paper. Let temperature from which it rubs twice by [Lenz Cleaning Paper"desper(R)" 
(Ozu Paper Co., Ltd.)], and it will rub and the rate of density lowering of order will be less than 
10% be the fixing starting point. 

[0430] Offset-proof nature makes temperature [ offset ] no longer coming out of visually 
low-temperature the non-offsetting starting point, and makes the maximum temperature which 
raises temperature and out of which offset does not come elevated-temperature a non-offsetting 
terminal point. 

[0431]The transmissivity and the cloudy value (Hayes) to quantity of each toner per unit area of 
the fixed image obtained on the transparency OHP sheet are measured, and transparency is 

evaluated using the numerical value in toner mass 0.70 mg/cm per unit area. Transmissivity and 
the measuring method of Hayes are indicated below. 

[0432]Measurement of transmissivity uses Shimazu recording spectrophotometer UV2200 (made 
by Shimadzu Corp.), OHP film independent transmissivity is made into 100%, and, in the case of 
magenta toner, in the case of;550-nm yellow toner, the transmissivity in the maximal absorption 
wavelength in;650nm is measured in the case of;410-nm cyanogen toner. 

[0433]Ion-exchange-water 650 mass part and 0.1-mol[/l. ] Na 3 P0 4 solution 500 mass part are 

supplied in 2H. 4 mouth flask provided with the example of manufacture 1 high-speed agitating 
device TK type homomixer (made by a special opportunity-ized industrial company) of a toner, 
Number of rotations was adjusted to 12000 rpm, and 70 ** was made to warm. 1.0-mol[/l. ] 
CaCI 2 solution 80 mass part was added here, and the drainage system carrier fluid object 

containing minute difficulty water solubility dispersion stabilizer (calcium phosphate salt) was 
prepared. 

[0434]On the other hand, as a dispersoid, - styrene 82 mass parts and 2-ethylhexyl acrylate . 18 

mass parts and carbon black (BET specific surface area=55m /g) 10 mass parts and wax (ester 
wax No.1) 5 mass parts and negative charge controlling agent (compound [I]-1) The 1.5 
mass-part above-mentioned mixture attritor (made by Mitsui Mining & Smelting). After using and 
making it distribute for 3 hours, 2 and 2-azobis (2,4-dimethylvaleronitrile) 3 mass part was 
added, and the polymerization nature monomer composition was prepared. 
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[0435]Next, having thrown this polymerization nature monomer composition into the pre-water 
distribution system carrier fluid inside of the body, and maintaining the number of rotations of a 
high speed stirrer to 1 2000 rpm under a nitrogen atmosphere with an internal temperature of 70 
**, it agitated for 10 minutes and this polymerization nature monomer composition was corned. 
Then, when 4 hours pass at the temperature, changing a stirrer to a propeller impeller and 
agitating at 50 rpm, Subsequently, - styrene monomer 28 mass parts and 2-ethylhexyl acrylate 
The polymerization nature monomeric mixture which consists of two mass parts was made to 
carry out the addition dissolution of the 2 and 2'-azobis (2,4-dimethylvaleronitrile) 1.2 mass part 
as a polymerization initiator. Carry out continuation equivalent dropping of this solution over 1 
hour using a metering pump (product made from a Japanese feeder), stick to said polymer 
particle surface, make it cover, and it is made to polymerize, and temperature up was carried out 
to 80 **, and it was made to polymerize for further 6 hours. 

[0436]Suspension was cooled after the end of a polymerization, subsequently dilute hydrochloric 
acid was added, and dispersion stabilizer was made to remove. After repeating backwashing by 
water several times furthermore, it was made to dry and the polymer particle (A) was obtained. 
This polymer particle (A) was 6.7 micrometers in the weight mean diameter. 
[0437] Dry blendin g of above-mentioned polymer particle (A) 100 mass part and the hydrophobic 

silica pulverized coal (BET;240m /g) 1.5 mass part was carried out with the Henschel mixer, and 
it was considered as the toner (A) of this invention. 

[0438] As for 0.990 and circularity standard deviation, 6.1 micrometers and the peak molecular 
weight of 0.025 and the circle equivalent number pitch diameter D1 were [ degree of mean circle 
form of the toner (A) ] 27,000. 

[0439]Toner (B) - (F) was obtained like the example 1 of toner production except changing the 
timing etc. which add the kind of the 2-6-fold example affinity monomer of manufacture of a 
toner, a wax, and charge controlling agent, an addition and the kind of monomer which carries out 
seed polymerization and an addition, and a monomer. The kind and quantity of material which 
were used having combined with the toner (A) are shown in Table 2, and the analysis result of a 
toner is shown in Tables 3 and 4. 

[0440]Toner (G) - (J) was obtained like the example 1 of toner production except changing the 
timing etc. which add the kind of the 1-4-fold example affinity monomer of comparison 
manufacture of a toner, a wax, and charge controlling agent, an addition and the kind of monomer 
which carries out seed polymerization and an addition, and a monomer. The kind and quantity of 
material which were used are shown in Table 2, and the analysis result of a toner is shown in 
Tables 3 and 4. 
[0441] 
[Table 2] 



58/95 



4/17/2009 2:37 PM 



JP,2002-372806,A [DETAILED DESCRIPTION] 



http : // www4 . ipdl . inpit . go . jp/cgi-bin/tran_web_cgi_ejj e?at w_u = 



m 
m 

±? 


*— > 


CO 

c— 




O 














CO 




CO 




co 












co 
Is 

m 
a* 




co 




CD 








LO 






CO 




CO 




OO 






CO 
CO 




CO 




3 




CD 






UD 






CO 


CO 








CO 




*o 


CO 
CO 




I 


CD 

1 




S3 
















CO 




?s 




CO 




CO 








1 


S3 


oO 




T 






uO 


LO 




CO 














88 




lO 


> 


S3 


CO 















— 




— 
















i 


o 





— 


LO 




U) 
CD 












- — 


— 


LO 
CD 
CD 


OO 


CO 

CD 




IK 


V 


So 


CO 


CD 






LO 












CO 




CO 




CO 


C3 
CD 


lO 
c- 

CD 


CO 


O 
) 


CO 


S3 


CD 








lO 






CO 










CO 




co 


LO 
CD 


CO 

m 
m 


CO 


CO 

c— 




CO 






t-O 






CO 


CO 




CO 
CO 








t-O 






is 
■m 


1 


CO 
CO 


OO 


CD 




lO 






i-O 




CO 




S3 




CO 




CO 












% 

? 
1 

co 


-Tn 
* 

1 


CO 

CO 
CO 

II 

w 

<fc 

T 
88 

s 

g 


/-N 

o 
re. 

1 


CO 

d 


CO 

d 

IS 


I 

as 

H5 


CO 

1 

«£ 
g 

Si 
«=: 


> 1 
a 

*£ 
J* 
1 

co 

K 
1 

CO 
CO 


«n 
HI 

4 




-CN 

5: 


\ 

H 
1 

CO 


1 

s 

1 ) 

* 


1 

CO 

K 
* 

Vn 
1 

co 

CO 


n 

e 
m 


^ — ' 

Ee 

mv 

i£ 



[0442] 
[Table 3] 
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[0443] 
[Table 4] 
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[0444]Evaluation of the toner which below <Examples 11-16 and the comparative examples 3H5> 
manufactured according to the example of manufacture mentioned above is explained. 
[0445]The schematic diagram of an example of the image forming device using an intermediate 
transfer belt is shown in drawing 9 . 

r0446l Drawing 9 is a color image forming device (a copying machine or a laser beam printer) 
using an electrophotography process. 

[0447] 1 is an electro photography photo conductor (it is described as a photoconductive drum 
below) of the shape of a drum as 1st picture support, and is rotated with predetermined 
peripheral velocity (process speed) in the direction of an arrow. 

[0448]The photoconductive drum 1 is a rotation process, and charging processing of it is 
uniformly carried out to predetermined polarity and potential by the primary electrifying device 2, 
and, subsequently it receives the exposure 3 by the unillustrated image exposure means 3. Thus, 
the electrostatic latent image corresponding to the 1st color component image (for example, 
yellow color component image) of the target color picture is formed. 

[0449]Subsequently, the electrostatic latent image is developed with the 1st development 
counter (yellow color development counter 41) by the yellow ingredient image which is the 1st 
color. Since the 2nd - the 4th development counter 42, i.e., a magenta development counter, the 
cyan color development counter 43, and the black color development counter 44 do not operate 
at this time and it is not acting on the photoconductive drum 1 , the yellow ingredient picture of 
the 1st color of the above does not receive the above 2nd - the influence by the 4th 
development counter. 

[0450]The intermediate transfer belt 20 is rotated with the peripheral velocity same in the 
direction of an arrow as the photoconductive drum 1 . 

[0451]The yellow ingredient image of the 1st color of the above formed on the photoconductive 
drum 1 in the process in which the nip part of the photoconductive drum 1 and the intermediate 
transfer belt 20 is passed. By the electric field formed of the primary transfer bias impressed to 
the intermediate transfer belt 20 from the bias power supply 29 via the primary transfer roller 62, 
it is transferred one by one by the peripheral face of the intermediate transfer belt 20 (primary 
transfer). 

[0452]The surface of the photoconductive drum 1 which finished transfer of the yellow toner 
picture of the 1st color corresponding to the intermediate transfer belt 20 is cleaned by the 
cleaning device 13. 

[0453] Hereafter, in a similar manner, the magenta toner picture of the 2nd color, the cyanogen 
toner image of the 3rd color, and the black toner picture of the 4th color pile up, and are 
transferred on the intermediate transfer belt 20, one by one, and the synthetic color toner image 
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corresponding to the target color picture is formed. 

[0454]63 is a secondary transfer roller, and it corresponds to the secondary transfer counter 
rollers 64, and a bearing is carried out in parallel, and it is allocated in the state where it can 
estrange in the undersurface part of the intermediate transfer belt 20. 

[0455]The primary transfer bias for transferring a toner image from the photoconductive drum 1 
to the intermediate transfer belt 20 is impressed from the bias power supply 29 with reverse 
polarity with a toner. The range of the impressed electromotive force is +100V-+2kV. 
[0456]In the 1 st - the primary transfer process of the toner image of the 3rd color from the 
photoconductive drum 1 to the intermediate transfer belt 20, the secondary transfer roller 63 and 
the transfer residual toner charge members 52 can also be estranged from the intermediate 
transfer belt 20. 

[0457]The full color image transferred on the intermediate transfer belt 20, The secondary 
transfer roller 63 is contacted by the intermediate transfer belt 20, and the contact part of the 
intermediate transfer belt 20 and the secondary transfer roller 63 is fed with the transfer material 
P which is the 2nd picture support to predetermined timing from the feed roller 11, The 2nd 
order is transferred by the transfer material P by impressing secondary transfer bias to the 
secondary transfer roller 63 from the bias pow er su ppl y 28. Heat fixin g of the transfer material P 
with which the toner image was transferred is introduced and carried out to the fixing assembly 
15 (for example, drawing 10 . 1 1). 

[0458]After image transfer ending to the transfer material P, the transfer residual toner cleaning 
device 50 is contacted by the intermediate transfer belt 20, and the surface of the intermediate 
transfer belt 20 is cleaned. 

[0459]Atthis time, the skin temperature of the temperature taking element 71 d of the heating 
body 71 of the heat fixing device 1 5 130 **, The total pressure between the heating body 
71 -pressurizing rollers 73 set nip of 5 kg, a pressurizing roller, and a film to 3 mm, and the 
heat-resistant polyimide film with a thickness of 50 micrometers which has the releasing layer of 
low resistance which made the contact surface with a recording material distribute conductive 
material to PTFE was used for the fixing film 72. 

[0460]Using the aforementioned image forming device, it set up so that the movement speed of a 
toner support side might be 1 20% to the movement speed of an electrostatic latent image 
support side. 

[0461]Next, it is respectively filled up with toner (A) - (J) in a development counter, and the drive 
of the development counter with which the electrostatic latent image support set up so that the 
peripheral velocity of the toner support side of this development counter might be a second in 
190 mm /is not allocated is equipped, After rotating a development counter, the picture was 
made to print out without carrying out passage of sheets for 100 minutes under 
high-humidity/temperature. 

[0462]In this example, the device shown in drawing 9 is used as an image forming device, and it is 
ordinary temperature normal relative humidity (25 **). 60%RH, high-humidity/temperature (30 **, 
80%RH), and low-humidity /temperature (15 **) Toner (A) - (O) was performed at the print-out 
speed for 28-sheet/(A4 size) under the 10%RH environment, and the print-out examination of 
20000 sheets was done by the continuous mode (namely, mode in which consumption of a toner 
is promoted without stopping a development counter) in monochrome. And the acquired print-out 
picture was evaluated about the below-mentioned item. 

[0463] Matching with the image forming device and the above-mentioned toner which were used 
was also evaluated after print-out test termination. 
[0464][Print-out image evaluation] 

(1) The image concentration maintenance at the time of the end of 20000-sheet print-out 
estimated in the image concentration usual regular paper for copying machines (75 g/m ). Image 
concentration measured relative concentration [ as opposed to the print-out picture of the blank 
space of 0.00 in copy density ] using the "Macbeth reflection density meter" (made in Macbeth). 
A:1.40 or more, B:1.35 or more, less than 1.40, C:1.00 or more, less than 1.35, and less than 
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D:1.00 [0465](2) From the difference of the whiteness degree of the blank space of the print-out 
picture measured by image fogging "RIFUREKUTO meter" (made by Tokyo Denshoku Co., Ltd.), 
and the whiteness degree of a transfer paper, fogging concentration (%) was computed and image 
fogging was evaluated. 

Less than A:1 .5% of not less than B:1 .5%, less than 2.5% of not less than C:2.5%, less than 4.0% of 
not less than D:4% [0466](3) It was easy to close an electric field by a dot reproducibility latent 
image electric field, the picture of the isolated dot pattern of a byway (X= 50 micrometers) as 
shown in drawing 12 which is hard to reproduce was printed out, and the dot reproducibility was 
evaluated. 

A: The 6-10 3-5 two pieces less than/100 deficit B:deficit [/100 pieces ] C:deficits/100 pieces 

D : 11 pieces more than/100 deficits [0467](4) Fixable fixability applied the load of 50 g/cm , 
carried out rubbing of the fixed image in gentle thin paper, and evaluated it by the decreasing rate 
(%) of the image concentration in rubbing order. 

Less than A:5% of not less than B:5%, less than 10% of not less than C:10%, less than 20% of not 
less than D:20% [0468](5) Offset-proof **** offset nature printed out the sample picture of 
about 5% of the picture area rate, and evaluated it by the degree of the dirt on the picture of 

5000-sheets-after^ — - - 

A: ungenerated B: — D: which was hardly generated but was generated a little [ C:] — it 
generated severely [0469][Image forming device matching evaluation] 

Viewing estimated the situation of adherence of the residual toner to a developing sleeve surface 
after matching print-out test termination with <1> developing sleeve. 

A: ungenerated B: — hardly generating — C: — there is much Diadherence with some adherence 
[0470]Viewing estimated the crack of the photo conductor drum surface, and the generation 
state of adherence of residual toner after matching print-out test termination with <2> 
photoconductive drums. 

A: Ungenerated B. : there are much Cradherence as which generating of a crack is regarded 
slightly, and D:adherence with a crack. [0471] Viewing estimated the crack of an intermediate 
transfer body surface, and the adherence situation of residual toner after matching print-out test 
termination with <3> intermediate transfer belts. 

A: Ungenerated B. : there are much Ciadherence existence of residual toner is accepted to be to 
the surface, and Diadherence with a crack. [0472]Viewing estimated the crack on the surface of 
a fixing film, and the adherence situation of residual toner after matching print-out test 
termination with <4> anchorage devices. 

A: Ungenerated B. : there are much C:adherence as which adherence is regarded slightly, and 
Diadherence with a crack.[0473]The toner 10g was put into the poly cup of 50 ml of <5> blocking 
resistance evaluations, and after settling for one week into the air forced oven set as 50 **, 
viewing estimated the situation of the neglect toner at the time of rotating the taken-out poly 
cup slowly. 

A: Mobility is not spoiled. 

B: Although mobility is falling, recover mobility gradually according to rotation of a cup. 

C: It will get loose if it pokes with the needle of what an aggregate is regarded as. 

D: They are granulation or caking, so that it does not get loose, even if it pokes with a needle. 

[0474]An evaluation result is summarized in Tables 5-8. 

[0475] 

[Table 5] 
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[0476] 
[Table 6] 
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[Table 7] 















Palter 




mMw ii 


(A) 


A 


A 


A 


A 


mm\ 12 


(B) 


B 


B 


B 


B 


mmm ™ 


(c) 


A 


A 


A 


B 


mmw 14 


(D) 


A 


B 


A 


B 


SJfc#l 15 


(e) j 


A 


A 


B 


B 


16 


(F) 


A 


A 


B 


A 




(G) 


A 


B 


B 


C 




00 


B 


B 


B 


c 




(I) 


B 


B 


C 


D 




(J) 


C 


B 


C 


C 



[0478] 
[Table 8] 
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[0479][Example a-e of compound-oxide-particles manufacture] The suspension of the 
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compound oxide particles containing Fe and Mn was obtained by adding MnSO^ to the ferrous 
salt aqueous solution containing FeS0 4 and NaOH, warming, and aerating air. Then, compound- 
oxide-particles a-f as shown in the following table 9 was obtained through the process of 
filtration, rinsing, desiccation, a crack, and calcination. 

[0480]The measuring method of the physical properties concerning compound oxide particles is 
as follows. 

[0481](D The nitrogen adsorption specific surface area of the toner concerning measuring 
method this invention of the nitrogen adsorption specific surface area (BET specific surface area) 
of a toner made nitrogen gas stick to a specimen surface in accordance with a BET adsorption 
method using surface area measuring instrument auto SOBU 1 (made by Yuasa Ionics), and 
computed specific surface area using the BET multipoint method. 

[0482](2) Measure the atomic ratio of Fe and Mn contained in the multiple oxide used for the 
toner concerning measurement this invention of the atomic ratio of Fe and Mn in a multiple oxide 
by the following method. 

[0483]The multiple oxide 0.2g is extracted to a beaker, and a reaction is continued until it adds 

15 ml of 12-N hydrochloric acid aqueous solutions, and it heats, and all dissolve and it becomes 

_____ 

amount of the metallic element of Fe and Mn is measured with plasma emission spectroscopy 

(ICP) using this sample liquid. And an atomic ratio is calculated using the analytical curve which 

measured the reference solution of the metallic element of Fe and Mn similarly. 

[0484]What is necessary is just to measure the content of the metallic element of Fe and Mn 

with plasma emission spectroscopy as mentioned above, after washing and removing the affix on 

the surface of a multiple oxide, etc. in about pH ten sodium hydroxide solution depending on the 

case. 

[0485]In analyzing the multiple oxide contained in the toner, The organic solvent and toner like 
xylene which dissolve the resinous principle of a toner are mixed, the solution which dissolved 
the resinous principle of the toner is filtered with a membrane filter with the aperture of 0.1 
micrometer, and the multiple oxide which remains on a filter is extracted. After processing the 
extracted multiple oxide in 500 ** atmosphere and removing an organic component, by analyzing 
the obtained multiple oxide by an above-mentioned method, the content of the metallic element 
of Fe and Mn is measured and an atomic ratio is calculated. 

[0486](3) The mean particle diameter of the measuring method multiple oxide of the pitch 
diameter of compound oxide particles was measured using the transmission electron microscope. 
[0487]That is, the measurement granular material sample was observed with the transmission 
electron microscope, the particle diameter of 100 pieces in a view was measured, and it asked 
for mean particle diameter. 

[0488](4) measurement of the content of the multiple oxide in the measuring method toner of the 
content of the multiple oxide in a toner — the thermal analysis apparatus by PerkinElmer, Inc., 
and TGA7 — it came out and measured. Under a nitrogen atmosphere, from ordinary temperature 
to 900 **, the measuring method heated the toner and made loss-in-quantity mass % of a 
between the amount of binding resin from 100 ** to 750 ** by a part for heating-rate/of 25 **. 
The remainder which deducted this amount of binding resin from the whole (100 mass %) toner 
was approximately made into the content of the multiple oxide in a toner. 
[0489] 
[Table 9] 
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[0490][Example 1 of surface treatment multiple oxide manufacture] The xylene solution which 
melted the epoxy resin was prepared and it was considered as the treating solution. After mixing 
the compound oxide particles a and a treating solution so that the amount of epoxy resins may 
serve as two mass parts to the compound oxide particles a ( stoving removed xylene and the 
surface treatment multiple oxide 1 was obtained after the crack. 

[0491][Examples 2 and 3 of surface treatment multiple oxide manufacture] It replaced with the 
epoxy resin and the surface treatment multiple oxides 2 and 3 were obtained like the example 1 
of surface treatment multiple oxide manufacture using methiThydrogen polysiloxane or 
n-decyltrimetoxysilane. 

[0492][Examples 4-8 of surface treatment multiple oxide manufacture] It replaced with the 

compound oxide particles a, and the surface treatment multiple oxides 4-8 were obtained using 

compound-oxide-particles b-f, using n-decyltrimetoxysilane as a processing agent 

[0493]The physical properties of the obtained surface treatment multiple oxides 1-8 are shown in 

Table 10. 

[0494] 
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[0495][Examples 9 and 10 of surface treatment multiple oxide manufacture] The compound oxide 
particles a were distributed in the solution adjusted the pH to pH 10 or 6, n-decyltrimetoxysilane 
was added and agitated, after filtration and stoving, it cracked and the surface treatment multiple 
oxides 9 and 10 were obtained. 

[0496]The physical properties of the obtained surface treatment multiple oxides 9 and 10 are 

shown in Table 1 1. 

[0497] 



[Table 11] 
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[0498] 

[The example 7 of toner production] 

(Resin) Styrene butyl acrylate copolymer 100 mass parts (copolymerization ratio 80:20) 

(Colorant) Surface treatment multiple oxide 1 Compound of 50 mass-part (charge controlling 

agent) monoazo color and Fe 2 mass-part (release agent) ester wax (75 ** of softening 

temperatures) The 5 mass-part above-mentioned material was mixed beforehand, and the 2 axis 

extruder performed melt kneading at 120 **. Crushing of this melt kneading thing was carried out 

with the hammermill, and the toner coarse-granulated material of a 1-mm mesh pass was 

obtained. After pulverizing this coarse-granulated material with the collision type grinder using a 

jet stream furthermore, pneumatic elutriation was carried out and the black crushed grain child of 

9.5 micrometers of weight average particle sizes was obtained. Externally adding of the 1 .0 mass 

parts was carried out for the hydrophobic titanium oxide which carries out hydrophobing 

processing of the surface of an anatase-type-titanium-oxide parent by a silane coupling agent 

o 

and in which specific surface area has become about 100-m /g to black crushed grain child 100 

obtained mass part, and the toner 1 was obtained. 

[0499][Examp!e-8-of-tonet^prod 

exchange water 710g in the 4 mouth flask for 2 I. and warming at 60 **, it agitated at 12000 rpm 
using the high-speed agitating device TK type homomixer (product made from special 
opportunity-ized industry). The 1.0 M-CaCI 2 solution 30g was gradually added to this, and the 

drainage system carrier fluid object containing minute difficulty water solubility dispersion 
stabilizer was acquired. 

[0500]On the other hand, As a dispersoid. (Monomer) styrene 60g n-butyl acrylate . Compound of 
a 40g (colorant) surface treatment multiple oxide 1 100g (charge controlling agent) monoazo color 
and Fe 2g (release agent) ester wax (75 ** of softening temperatures) 10g (in addition to this) 
saturated polyester resin Inside of the 10g above-mentioned formula, Preliminary mixing was 
performed only for colorant, a charge controlling agent, and styrene using EBARAMAIRUDA 
(made by Ebara). Next, all the above-mentioned formulas were warmed at 60 **, and it was 
dispersedly dissolution and considered as the monomeric mixture. Holding at 60 **, the initiator 2 
and 8 g of 2'-azobis (2,4-dimethylvaleronitrile) were added, it dissolved, and the monomer 
composition was prepared. 

[0501 ]The above-mentioned monomer composition was thrown into the drainage system carrier 
fluid object prepared in 2 liter flasks of said homomixer. At 60 **, using TK homomixer made into 
a nitrogen atmosphere, it agitated for 20 minutes at 8000 rpm, and the monomer composition was 
corned. Then, after making it react at 60 ** for 6 hours, agitating by a paddle impeller, it was 
made to polymerize at 80 ** for 10 hours. 

[0502]The resultant after the end of a polymerization reaction was cooled, chloride was added, 
Ca 3 (P0 4 ) 2 was dissolved, and the black suspension particle with a weight mean diameter of 

about 9.4 micrometers was obtained by filtering, rinsing and drying. 

[0503] 1.0 mass-part externally adding of the hydrophobic titanium oxide used in the example 7 of 
toner production was carried out to black suspension particle 100 obtained mass part, and the 
toner 2 was obtained. 

[0504][Example 9 of toner production] The black suspension particle with a weight mean 
diameter of about 6.9 micrometers was obtained like the toner production 7 except making high 
concentration of the difficulty water solubility dispersion stabilizer in a drainage system. 1.3 
mass-part externally adding of the hydrophobic titanium oxide used in the example 1 of toner 
production was carried out to black suspension particle 100 obtained mass part, and the toner 3 
was obtained. 

[0505][Examples 10-17 of toner production] The toners 10-17 were obtained like the example 9 
of toner production as colorant except using the surface treatment multiple oxides 2-8 and the 
compound oxide particles a. 
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[0506][Examples 18-21 of toner production] The surface treatment multiple oxides 9, 10, and 3 
and the compound oxide particles a are used as colorant, After obtaining a black suspension 
particle with the same technique as the example 9 of toner production, 1.3 mass-part externally 
adding of the hydrophobic silica from which the specific surface area by a BET adsorption 

2 

method carries out hydrophobing processing of the surface of the silica parent which is 200m /g 
by a silane coupling agent and silicone oil as an external additive, and specific surface area has 

become 120-m /g was carried out, and the toners 18-21 were obtained. The obtained toner is 

packed into the following table 12, and is shown. 

[0507] 
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[0508]The experiment which used the toner of this invention for <Examples 1 7-25> beginning as 
a two component developer is explained. 

[0509]As a career, the ferrite carrier (mean particle diameter of 39 micrometers) which carried 
out the 0.5 mass-part coat of the silicone resin to the carrier core is used, It mixed so that the 
toner density in a developer might be 6%, and the developer was produced, copying machine 
CLC-700 (made by Canon) for electro photography was used, and ******-proof of 10000 sheets 
was done only with the monochrome image using the original manuscript of 20% of an image face 
product ratio under the environment of 90% of the temperature of 30 ** / humidity. 
[0510]When this ******-proof was done using the toner 5, the electrification quantity of the 
toner showed the almost fixed value from the first stage to **********-proof, and high image 
concentration and high definition image quality were obtained by being stabilized. Fogging or toner 
scattering were not seen at all, either, when TGA analyzes the multiple oxide content in the toner 
which exists after **********-proof and in a development counter, the value about 30 mass % is 
obtained to the whole toner — an early value, about 31 mass %, ** et al. — it was not changing 
most. 

[051 l]******-proof with the same said of the toners 1-4, the toner 6, and the toners 8-10 was 
done hereafter, and the result which may be satisfied mostly was obtained. 
[0512]The above result is summarized in Table 13 and shown. 

[0513]About the Comparative example 7 and 8> toner 7, when the same ******-proof as 
Example 1 7 was done, the electrification quantity of the toner fell gradually and toner scattering 
was also seen inside the fall of image concentration, aggravation of fogging, and a machine body. 
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When TGA analyzed the multiple oxide content in the toner which exists after **********-proof 
while maintaining frequently, and in a development counter, it was the value about 12 mass % to 
the whole toner. 

[0514]Since Mn does not contain in the multiple oxide used as colorant, ** tinting strength is 
low, Since the adhesive property of a finishing agent is bad and distribution of that the finishing 
agent separated from the multiple oxide at the time of toner production, and ** hydrophobicity 
did not go up and ** multiple oxide is bad, it is considered to be the cause that the toner 
selectivity at the time of development is not good etc. 
[0515]******-proof with the same said of the toner 11 was done. 



[0516]The above result is shown in Table 13. 
[0517] 

[Table 13] 
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[0518]The experiment using <Examples 26-28 and the comparative example 9>, next the toner of 
this invention as an one-ingredient developer is explained. 
[0519]First, an image forming device is explained. 

[0520]In this invention, as commercial laser beam printer LBP-SX (made by Canon) was shown in 
drawing 13 . it converted and used. That is, the iron braid of the process cartridge portion was 
changed into the elastic blade 29 made of urethane rubber, the magnet included by the developer 
support 35 was removed, and the spreading roller 26 and the roller 36 for cleaning were installed. 
The peripheral-speed ratio of the peripheral speed of the developer support to the peripheral 
speed of a photo conductor is made 200%. 
[0521]Hereafter, it explains still in detail. 

[0522]The outline of a device of developing the electrostatic image formed on the latent-image- 
keeping object is shown in drawing 13 . The OPC photo conductor 23 surface is charged in 
negative polarity with the primary charging machine 31, and a digital latent image is formed by 
image scanning by the exposure 25 by a laser beam, With the developer possessing the elastic 
blade 29 and the developing sleeve 35 of urethane rubber nature which were installed in the 

counter direction , reversal development of this latent ima g e is carried out with the one 

component system developer 33. In the developing section, mutual bias, pulse bias, and/or DC 
bias are impressed by the bias applying means 32 between the conductive base of the 
photoconductive drum 23, and the developing sleeve 35. The transfer paper P is conveyed, and if 
it comes to a transfer section, electrostatic image transfer of the developed image (toner image) 
on the photoconductive drum surface will be carried out on the transfer paper P by carrying out 
electrification from the back (the photoconductive drum side and an opposite side) of the 
transfer paper P by the electrostatic transfer means 24. Since the toner image on the transfer 
paper P is established with the anchorage device which comprises the fixing roller 27, fixing 
treatment of the transfer paper P separated from the photoconductive drum 23 is carried out. 
The developer which remains to the photoconductive drum 23 after a transfer process is 
removed by the cleaning machine 34 which has the cleaning blade 28. In this experiment, the 
roller 36 for cleaning is formed further. The photoconductive drum 23 after cleaning is discharged 
by the IRESU exposure 37, and the process of beginning from an electrifying process with the 
primary charging machine 31 is repeated again. 

[0523]As developing bias used for this experiment, what superimposed AC bias (square wave of 
the frequency of 3200 Hz and the voltage 1800V between peaks) on DC bias (-400V) was used. 
The dark space potential and bright section potential on electrostatic latent image support were 
set as -600V and -150V, respectively, and performed image output. 

[0524]The paper of 75 g/m was used as the transfer material P. 

[0525]Under the above image formation condition, ******-proof of 2000 sheets in the alphabetic 
printing of 5% of a printing face product ratio was done under the conditions of 80% of the 
temperature of 30 ** / humidity. 

[0526]Here, the resolution in early stages of ******-proof tended to close an electric field by a 
latent image electric field, and the reproducibility of 1 dot of byway isolation in 600dpi which is 
hard to reproduce estimated it. 

O In the deficit in 6-10 piece ** practical use good:100 pieces, the deficit in [ 11-20 piece x 
practical use improper ] :100 pieces is [ the deficit in fitness:100 pieces / the deficit in five or 
less piece O fitness:100 pieces ] very 20 or more pieces. [0527]The result of having done 
******-proof using the toners 12-15 is shown in Table 14. 

[0528]<Example 26> Drainage system carrier fluid and a polymerization nature monomer 
composition were prepared respectively as follows. 

[0529](Preparation of drainage system carrier fluid) After mixing the following ingredient and 
warming at 60 ** in a container with a content volume of 20 I., it agitated by number-of^rotations 
15000 revolution per minute using the high velocity revolution shearing agitator Clare mix (made 
by M Technique Co., Ltd.). 
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Water The nitrogen purge of the inside of 97.4 mass %Na 3 PO 4 1.0 mass % chloride 1.0 mass %, 

next a container was carried out, and CaCI 2 0.6 mass % was made to add and react to this, and 

drainage system carrier fluid containing the particles of Ca 3 (P0 4 ) 2 was obtained. pH of the 

obtained drainage system carrier fluid was 5.8. 
[0530] 

(Preparation of a polymerization nature monomer composition) 

styrene monomer 63.9 mass %n-butyl acrylate monomer 13.1 mass % quinacridone paints 6.2 
mass % terephthalic acid-propylene oxide denaturation bisphenol A 3.9 mass %4 and 
4'-divinylbiphenyl . 0.2 mass % di-tert-butylsalicylic acid aluminium compound 0.8 mass % ester 
wax (the release-agent No.5 melting point: 73 **) Among the ingredients of which the 9.6 mass % 
above was done, a part of styrene monomer. It mixed after mixing quinacridone paints and a 
di-tert-butylsalicylic acid aluminium compound and making it distribute for 3 hours using attritor 
(product made from Mitsui 3 Pond Industry) until it added the remainder of a styrene monomer, 
and other constituents, it warmed at 60 ** and it fully dissolved. Then, 2 and 2 , -azobis 
(2,4-dimethylvaleronitrile) 2.3 mass % which is a polymerization initiator was added to this, and it 
was considered as the polym erization nature monomer compo si tion. 

[0531]In the drainage system carrier fluid prepared above, the polymerization nature monomer 
composition prepared above was thrown in, the number of rotations of the Clare mix was made 
into 15000 revolutions per minute, it agitated for 3 minutes, and the granulation was performed. 
The Clare mix was stopped after that and the polymerization was made to continue using the 
usual impeller by number-of-rotations 50 revolution per minute and 60 ** of solution 
temperature succeedingly. Temperature up of the polymerization temperature was carried out to 
80 ** 5 hours afterward, heating churning was continued for 5 hours, and the polymerization was 
made to complete. After the reactant lowered the temperature, dilute hydrochloric acid was 
added, the dispersing agent was dissolved, and polymerization toner particles were obtained by 
rinsing, filtering and drying after solid liquid separation. When the particle size distribution of 
particle toner was measured, D4 pitch diameter is 7.0 micrometers, particle size distribution is 
also sharp, and the amount of frictional electrifications showed -40 (muC/g) and a high value. 
[0532]Next, externally adding of the hydrophobic silica was carried out to the obtained particle 
toner, the ferrite carrier covered with the acrylic resin was mixed, and it was considered as the 
developer of binary system. When the image output test of 20000 sheets was done under an 
elevated temperature/highly humid, fogging had neither change nor nonuniformity in image 
concentration from beginning to end at 0.3%, and it was acquired by clear and the fixable 
outstanding picture being stabilized as for it. At this time, contamination of weld of sensitization 
DORAMUHE, blocking within a development counter, a career, a developing sleeve, etc. was not 
accepted, either. The transparency of the fixed image on an OHP sheet was dramatically good. 
[0533]The toner was obtained completely like Example 26 except having used divinylbenzene 
instead of Comparative example 9> 4,4'-divinylbiphenyl. D4 pitch diameter was 7.5 micrometers 
and the amount of frictional electrifications was -32 (muC/g). When the image output test of 
20000 sheets was done under an elevated temperature/highly humid, fogging had neither change 
nor nonuniformity in image concentration at 1.0%, but weld of some of sensitization DORAMUHE 
occurred and the image defect resulting from it was accepted. The transparency of the fixed 
image on an OHP sheet was good. 

[0534]The toner was obtained completely like Example 26 except having used polyethylene wax 
(melting point of 125 **) instead of <Example 27> ester wax. D4 pitch diameter was 7.7 
micrometers and the amount of frictional electrifications was -28 (muC/g). When the image 
output test of 20000 sheets was done under an elevated temperature and highly humid, image 
quality of fogging was good at 0.6%. Contamination of weld of sensitization DORAMUHE, blocking 
within a development counter, a career, a developing sleeve, etc. was not accepted. The 
transparency of the fixed image on an OHP sheet was a little inferior compared with Example 26. 
[0535]The toner was obtained completely like Example 26 except not using chloride at the time 
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of preparation of <Example 28> drainage system carrier fluid. pH at the time of drainage system 
carrier fluid preparation was 9.2. D4 pitch diameter was 6.9 micrometers and the amount of 
frictional electrifications was -33 (muC/g). When the image output test of 20000 sheets was 
done under an elevated temperature and highly humid, image quality of fogging was good at 0.8%. 
Although the transparency of the fixed image on an OHP sheet was also good, the toner 
scattering from a development counter was accepted slightly. 
[0536] 
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[0537](Example 22 of manufacture of a toner) In 4 mouth flask for 2 L possessing a high-speed 
agitating device Clare mix (made by M Technique Co., Ltd.), The ion exchange water 700g and 
the 0.1 mol/L-Na 3 P0 4 solution 750g were thrown in, the number of rotations of the high-speed 

agitating device was set as 15000 rpm, and 60 ** was made to warm. 1.0 mol/L-CaCI 2 solution 

70 mass part was added here, and the drainage system carrier fluid object containing minute 
difficulty water solubility dispersing agent Ca 3 (P0 4 ) 2 was prepared. 

[0538]On the other hand, it is - styrene monomer as a dispersoid. 61 mass parts and 
2-ethylhexyl acrylate monomer 19 mass parts and divinylbenzene monomer 0.1 mass part and 
carbon black (particle diameter = 55 nm) pH=7.5 7 mass part and polycarbonate resin (molecular- 
weight-peaks =6000) 4 mass parts and ester wax (melting point = 65 **) After distributing the 
mixture which consists of five mass parts for 3 hours using attritor (made by Mitsui Mining & 
Smelting), 2 and 2'-azobis (2,4-dimethylvaleronitrile) 3 mass part was added, and the 
polymerization nature monomer composition was prepared. 

[0539]Next, this polymerization nature monomer composition was thrown into said drainage 
system carrier^fluid inside of the body, under N 2 atmosphere with an internal temperature of 60 

**, the number of rotations of the high-speed agitating device was agitated for 15 minutes, 
maintaining 15000 rpm, and this polymerization nature monomer composition was corned. In then, 
the place where the agitating device was changed to the thing possessing a paddle impeller, and 
it held to the temperature at, agitating at 80 rpm, and the polymerization conversion of the 
polymerization nature vinyl system monomer reached to 50%. - styrene monomer 20 mass parts 
and phenol derivative condensation mixture of the following contents Three mass parts said — 
annular — condensate (A1-4):70 mass % — said chain condensate (B1-4): — the dissolution 
mixed liquor which consists of 30 mass % being dropped at said drainage system carrier fluid 
inside of the body, and, The granulation particles of the polymerization nature monomer 
composition while a polymerization is advancing were made to absorb. Then, temperature up of 
the reaction temperature was carried out to 80 **, and the polymerization reaction was 
completed in the place where polymerization conversion became about 100%. 
[0540]A residual monomer is distilled off by scale loss pressing down after the end of a 
polymerization, dilute hydrochloric acid was added and the difficulty water solubility dispersing 
agent was made to rank second and to dissolve after cooling. After repeating backwashing by 
water several times, using the **** type ribbon dryer (made by Okawara Mfg.), the drying 
process was performed and the polymer particle (5A) was obtained. 
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[0541 ]Dry blending of the polymer particle (5A) 100 above-mentioned mass part and the 

hydrophobic oil processing silica pulverized coal (BET:200m /g) 2 mass part was carried out with 
the Henschel mixer (made by Mitsui Mining & Smelting), and it was considered as the toner (5A) 
of this invention. 

[0542]As for less than 0.950 particle toner, 0.027 and circularity were several 6 percent, 0.988 
and circularity standard deviation were the molecular weight distribution by GPC, the circle 
equivalent number pitch diameter of this toner (5A) is 5.8 micrometers, and Mw/Mn of the 
degree of mean circle form in circularity frequency distribution was [ the peak molecular weight 
was 20,000 and ] 1 5. 

[0543]The total ullage of the polymerization nature monomer in a toner (5A) was 77 ppm (styrene 
monomer: 60 ppm, a 2-ethylhexyl acrylate monomer and divinylbenzene monomer:0ppm). When 
the dispersion state of the wax component was observed by TEM, as shown in the mimetic 
diagram of drawing 14 (a), the shape of a ball was substantially presented into binding resin, and it 
was distributing. 

[0544](The examples 23-25 of manufacture of a toner, and examples 1 and 2 of manufacture of 
the toner for comparison) Except changing a phenol derivative condensate, the kind of wax 

-component— aRd-an-addition-^ike-said-Example-l— affeer-Gbtaining-polymer-paFfeic!e-(5B) — (5D-) r 

toner [ of this invention ] (5B) - (5D), and the toner for comparison (5a) and (5b) were prepared. 
[0545]The phenol derivative condensate, the kind of wax component, and addition in the example 
of manufacture of each toner were summarized in Table 15. 
[0546] 
[Table 15] 
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[0547](Example 3 of comparison manufacture of a toner) The mixture of the following material 
was carried out beforehand, coarse grinding of the kneaded material which carried out melt 
kneading and was cooled by the 2 axis extruder was carried out with the hammermill, the 
pulverizing thing obtained by pulverizing a coarse-grinding thing with a jet mill was classified, and 
it was considered as classification powder (5c). 

- styrene 2-ethylhexyl ************-** vinylbenzene resin (peak molecular weight =20,000.) 
Carbon black used in the example 22 of manufacture of Mw/Mn=5.5, and Tg=60 **100 mass part 
and a toner Unsaturated polyester used in the example 22 of manufacture of 7 mass parts and a 
toner Wax component used in the example 22 of manufacture of 4 mass parts and a toner 5 mass 
parts and a phenol derivative. (Annular condensate: At -6) Three mass parts[0548]making it be 
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the same as that of the example 22 of manufacture of said toner using this classification powder 
(5c) — the toner 5c for comparison — the developer for comparison (5c) was prepared further. 
[0549]In the styrene monomer which originates in binding resin as a volatile constituent, in the 
toner for comparison (5c), 120 ppm and 12 ppm of 2-ethylhexyl acrylate monomers remained. 
Micro-disperse of the wax component was carried out. 

[0550]Toner [ of this invention obtained in the example of manufacture of the above-mentioned 
toner ] (5A) - (5D) and the toner for comparison (5a) - (5c) many descriptions were summarized 
in Table 16, and were shown. 
[0551] 
[Table 16] 
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[0552](Examples 26-29 of manufacture of a toner) Change the kind and addition of colorant and a 
phenol derivative condensate, and. Except changing the temperature at the time of distilling off of 
a residual monomer, a decompression degree, the preset temperature of processing time and a 
cone type ribbon dryer, churning conditions, and processing time, like the example 22 of 
manufacture of the aforementioned toner, after obtaining polymer particle (5E) - (5H), toner (5E) 
- (5H) of this invention was prepared. 

[0553]Colorant and the phenol derivative condensate in the example of manufacture of each 
toner, the kind of wax component, an addition and the toner (5E) of obtained this invention - (5H) 
many descriptions were summarized in Table 1 7, and were shown. 
[0554] 
[Table 17] 
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[0555](Example 1 of photo conductor manufacture) An aluminum cylinder 30 mm in diameter and 
254 mm in length was used as the base. The layer of composition of being shown in this base 
below was laminated by dip coating one by one, and the photo conductor drum (1) was produced. 
[0556](O Conductive coat layer : let what distributed the powder of tin oxide and titanium oxide 
to phenol resin be a subject 15 micrometers of thickness. 

(2) Under-coating layer : let denaturation nylon and copolyamide be subjects. 0.6 micrometer of 
thickness. 

(3) Charge generating layer : let what distributed the azo pigment which has absorption in a long 
wavelength region to butyral resin be a subject. 0.6 micrometer of thickness. 

Charge transport layer : (4) What dissolved the hole conveyance nature triphenylamine compound 
in polycarbonate resin (molecular weight 20,000 by the Ostwald viscosity method) with the mass 
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ratio of 8:10 is made into a subject, Furthermore, 10 mass % addition of a poly ethylene 
tetrafluoride granular material (particle diameter of 0.2 micrometer) was done to the total solid 
content, and it distributed uniformly. 25 micrometers of thickness. 

[0557]The angle of contact over the water of the surface of the obtained photo conductor drum 

(1) was 95 degrees. 

[0558]As for measurement of the angle of contact, Harmony Interface Science and an angle- 
of-contact meter CA-DS type were used for the device using pure water. 

[0559](Example 2 of photo conductor manufacture) Except for not having added a poly ethylene 
tetrafluoride granular material (particle diameter of 0.2 micrometer), the charge transport layer of 
25 micrometers of thickness was formed in the charge transport layer like the example 1 of 
photo conductor manufacture, and the photo conductor drum (2) was produced. 
[0560]The angle of contact over the water of the surface of the obtained photo conductor drum 

(2) was 79 degrees. 

[0561]The laser beam printer (Canon make: LBP-8Mark IV) of 600dpi was prepared as a 
<Example 29> image forming device. This device was converted and per minute 12 sheets were 
printed in process speed 80 mm/s (toner support speed variable) and LTR size paper. As shown 

in -drawing_22, _this,de,vice _is_uniformlv_ char ged in the photo conductor drum 36 (30 phi) usin g the . 

charged roller 31 which impressed a direct current and an alternating current component. At this 
time, a dc component is controlled to a constant voltage and an alternating current component is 
controlled to constant current. After forming an electrostatic latent image and forming a toner 
image as a visible image with the toner 30 by exposing an image region by the laser beam 40 after 
electrification, it has the process of transferring a toner image to the transfer material 38 with the 
transfer roller 37 which impressed voltage. 

[0562]Next, the developing container 32 in a process cartridge was converted. The middle 
resistance rubber roller (1 6 phi) which consists of silicone rubber which distributed carbon black 
instead of the aluminum sleeve which included the magnet which is a toner supply object, and 
adjusted resistance was made into the toner support 34, and the photo conductor 36 was 
contacted. The surface move direction and rotary peripheral speed of the toner support 34 are 
the direction in contacting parts with the photo conductor drum surface. 

It drives so that it may become 1 50% to this photo conductor drum rotation peripheral speed. 
That is, the peripheral speed of toner support is 120 mm/s, and the relative velocity to the photo 
conductor surface is 80 mm/s. 

[0563]The spreading roller 35 was formed in the developing section, and this toner support was 
made to contact as a means to apply a toner to toner support. In the contact portion, the move 
direction of the surface of the spreading roller 35 applied the toner on toner support by making it 
rotate so that it may move to the move direction and counter direction of toner support. The 
braid 33 made from stainless steel which carried out the coat of the resin for coated layer control 
of this toner support top toner was attached. The braid which consists of urethane rubber is 
used as the cleaning member 39. 

[0564]As a photo conductor, the process condition was set up using the photo conductor drum 
(1) manufactured in (the example 1 of photo conductor manufacture) satisfy the following 
developing conditions. 

Photo conductor dark space potential -700V photo conductor bright section potential -150V 
developing bias -450V (only dc component) 

[0565]Although the character image of 4% of the printing face product ratio was continuously 
printed out by 100 sheets from the first stage and the image soil by image evaluation and poor 
electrification was evaluated using the toner (5A) under ordinary temperature normal-relative- 
humidity (25**/60RH%) environment, Each of image concentration, picture spilling, a picture 
middle omission, image fogging, dot reproducibility, and picture ghosts was good. Generating of 
cleaning defect was not seen, either. 

[056 6] Although it printed out by 5000 sheets continuously under low-humidity/temperature 
(1 5**/10RH%) environment after the end of image evaluation of initial 100-sheet o'clock and 
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image evaluation was performed again, initial 100-sheet imaging quality equivalent to o'clock was 
acquired. Although the toner layer thickness control blade, the photo conductor drum, and the 
cleaning blade were observed, it did not need for there to be also no adherence of a toner and to 
exchange. It was completely satisfactory also about fixability. 
[0567](Valuation method) 

(1) One side printed out the solid black image of the square which is 5 mm in the image 

2 

concentration usual regular paper for copying machines (75 g/m ), and copy density measured 
the relative concentration to the print-out picture of the blank space of 0.00 using "Macbeth 
reflection density meter RD918" (made in Macbeth). 

B:1.35 or more [ A:1.40 or more ], C:1.00 or more [ less than 1.40 ], and less than [ less than 1.35 
] D:1.00 [0568](2) picture spilling — it being spilling evaluation with the detailed small-gage wire 
in connection with the image quality of a graphical picture, and, Viewing estimated spilling of the 
toner to the reproducibility and the periphery of a line image at the time of printing out 1 dot line 
picture which scatters easilier in a regular paper (75 g/m ) rather than spilling in a character 
image. 

A: B: which hardly occurs but shows good line reproducibility — D: with little [ although spilling of 
CTsome a^wfiiciTTnirW spilling seen ]~iTTflu^m^e^"n^ 

remarkable spilling is seen and inferior to line reproducibility [0569](3) Viewing estimated the 
middle omission (state of drawing 16 (b)) of the character part at the time of printing out the 
"**" character pattern shown in picture middle omission drawing 1 6 (a) in pasteboard (128 

g/m 2 ). 

A: hardly generating — B: — D: as which the middle omission of C:some as which a minor middle 
omission is regarded is regarded — a remarkable middle omission is seen [0570](4) Tape and 
strip off the toner of the transfer residue complementary on the photo conductor at the time of 
image fogging solid white image formation on a miler tape, and measure the reflection density of 
what stuck it in the paper by "Macbeth reflection density meter RD918." It evaluated using the 
numerical value which deducted reflection density when the miler tape was stuck in the paper as 
it was from the obtained reflection density. Image fogging will be controlled, so that a numerical 
value is small. 

C:0.07 or more [ less than / B:0.03 or more / less than A:0.03 / 0.07 ] and D:1.00 or more [ less 
than 1.00 ] [0571](5) It was easy to close an electric field by a dot reproducibility latent image 
electric field, the picture of the isolated dot pattern of a byway (X= 50 micrometers) as shown in 
drawing 12 which is hard to reproduce was printed out, and the dot reproducibility was evaluated. 
In the deficit in 3-5 pieces [ C:100 ], the deficit in 6-10 pieces [ D:100 ] is [ the deficit in A:100 
pieces / the deficit in two or less pieces / B:100 ] 11 or more pieces. [0572](6) After printing out 
the beltlike image X of solid black of the length 1 by the width a shown in picture ghost drawing 
1 7 (AX When halftone image Y of the length 1 was printed out by the width b (>a) shown in 
drawing 17 (B), viewing estimated the shading differences (portions of A of drawing 1 7 (C), B, and 
C) which appear on this halftone image. 

A: D as which some shading differences are regarded in each of C:A, B, and C as which minor 
shading differences are regarded in the portions of B:B as which shading differences are not 
regarded at all, and C : remarkable shading differences are seen. [0573](7) Viewing estimated the 
influence of the situation and print-out picture of adherence of residual toner on toner layer 
thickness regulation BUREDOHE after matching print-out test termination with a toner layer 
thickness control blade. 

A: adherence — ungenerated B: — although adherence is hardly generated although 
contamination has occurred, but there is Ciadherence, there is much D:adherence with little 
influence on a picture, and it produces image unevenness [0574](8) Viewing estimated the crack 
of the photo conductor drum surface, the situation of adherence of a toner, and the influence on 
a print-out picture after matching print-out test termination with a photo conductor drum. 
A: adherence — ungenerated B: — although adherence is hardly generated although the crack 



79/95 



4/17/2009 2:37 PM 



JP,2002-372806,A [DETAILED DESCRIPTION] 



http://www4.ipdl. inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u= 



has occurred on the surface, but there is C:adherence, there is much D:adherence with little 
influence on a picture, and it produces a vertical stripe-like image defect [0575](9) Viewing 
estimated the influence of the crack on the surface of a cleaning blade, or the adherence 
situation and print-out picture on residual toner after matching print-out test termination with a 
cleaning blade. 

A: adherence — ungenerated B: — although adherence is hardly generated although the crack 
has occurred on the surface, but there is C:adherence, there is much D:adherence with little 
influence on a picture, and it produces an image defect [0576]An evaluation result is shown in 
Table 18. 

[0577]It carried out like Example 29 except <Example 30> following. 

[0578]The move direction of the surface of toner support is the direction in contacting parts with 
the surface of a photo conductor drum, and it drove so that it might become 200% to the rotary 
peripheral speed of this photo conductor drum. The peripheral speed of this toner support is 160 
mm/s, and the relative velocity to the photo conductor surface is 80 mm/s. 
[0579]The process condition was set up satisfy the following developing conditions. 
Developing bias -500V (only dc component) 

jftfifttfjAlthough the durability test of 5000 sheets was done su pplying a toner , as for all, imag e 
concentration etc. are good, and did not generate cleaning defect, either, but acquired imaging 
quality equivalent to the first stage. Although the control blade, the photo conductor drum, and 
the cleaning blade were observed, it did not need for there to be no adherence and to exchange. 
An evaluation result is shown in Table 18. 

[0581]As a <Examples 31-33> toner, it evaluated like Example 29 except using toner (5B) - (5D). 
The result obtained the in general good result, as shown in Table 18. 

[0582]In the Comparative example 10> example 29, the same examination was done except for 
having used the toner for comparison (5a), and the photo conductor drum (2) of the example 2 of 
photo conductor manufacture. 

[0583]The process condition was set up satisfy the following developing conditions. 
Developing bias -350V (only dc component) 

[0584]Under low-humidity /temperature environment, while carrying out the print-out 
examination, cleaning defect occurred. When print-out was continued to 5000 sheets, cleaning a 
cleaning blade whenever cleaning defect occurred, white Poti which originates a photo conductor 
cycle in some solid black images at toner fusion occurred. 

[0585]Then, when photo conductors were exchanged, white Poti disappeared, but image 
concentration did not recover an early level. Reappearance of a 50-micrometer isolated dot is 
insufficient, and spilling is [ line image ] conspicuous. The result was shown in Table 18. 
[0586]As a Comparative example 1 1-1 3> toner, it evaluated like Example 29 except for using 
toner (5a) - for comparison (5c). As for the result, since the phenol derivative condensate which 
has a specific structure in this invention was not used with a specific content ratio as shown in 
Table 1 8, a good result was not obtained. 
[0587] 
[Table 18] 
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[0588]In the used electrophotography device, in <Example 34> example 29, as the toner 
application roller 35 in the developing container 32, It evaluated by performing image formation 
like Example 29 like Example 29 except for changing so that bias voltage may be impressed from 
the bias applying means which is not illustrated by this toner application roller 35 using the 
sponge roller of layer structure. 

[0589]-300V was impressed to the developing roller 34 at the time of this development only for 
the dc component as developing bias voltage, and only the dc component was impressed to the 
toner application roller 35 -450V as spreading bias voltage. 
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[0590]When it was similarly estimated as Example 29, as for all, image concentration etc. were 

stabilized, it is good, and cleaning defect was not generated, either, but the outstanding imaging 

quality was acquired. Matching with an image forming device was also good. 

[0591]Full color image formation was performed using each of the development counters 54-57 

of the image forming device shown in <Example 35> toner (5E) - (5H) drawing 23 . 

[0592]The cleaner which has a cleaning member which contacts the photo conductor surface as 

the 1st cleaning means for removing the toner which remains on the photo conductor surface 

after the 1st transfer process at an image forming device as shown in drawing 23 is formed 

between the 1st transfer section and the charging part charged in a photo conductor. 

After the 2nd transfer process, from the 2nd transfer section, the cleaner which has a cleaning 

member which contacts an intermediate transfer body surface as the 2nd cleaning means for 

removing the toner which remains in an intermediate transfer body surface is the downstream, 

and is formed in the downstream by the 1st transfer section. 

[0593]As the development counters 54-57, the thing of the composition of the development 
counter 8 shown in drawing 23 was used. 
- - [Q594]The middle resistance mhher roller (16 phi) which consists of silicone rubber which 

distributed carbon black and adjusted resistance was made into the toner support 9, and the 
photo conductor was contacted. The surface move direction and rotary peripheral speed of the 
toner support 9 are the direction in the contacting parts on the surface of a photo conductor. 
It drives so that it may become 150% to this photo conductor rotary peripheral speed. 
That is, the peripheral speed of toner support is 120 mm/s, and the relative velocity to the photo 
conductor surface is 80 mm/S. 

[0595]As a means to apply a toner to toner support, the sponge roller of monolayer composition 
was formed as the spreading roller 12, and this toner support was made to contact. In the 
contact portion, the toner was applied on toner support by making it rotate so that the move 
direction of the surface of a spreading roller may move to the move direction and counter 
direction of toner support. The braid 16 made from stainless steel which carried out the coat of 
the resin for coated layer control of this toner support top toner was attached. 
[0596]As a photo conductor, the image formation condition was set up using the photo conductor 
drum (1) manufactured in (the example 1 of photo conductor manufacture) satisfy the following 
developing conditions and transferred bodies. 

photo conductor dark space potential: -700V photo conductor bright section potential: — 
developing bias:-450V (only dc component) impressed to -150V developing roller 
Bias impressed to a toner application roller: -300V (only dc component) 

Transfer bias:300V impressed to intermediate transfer nature by the 1 st transfer process (only 
dc component) 

Transfer bias: 1000V impressed to a transfer roller by the 2nd transfer process (only dc 
component) 

[0597]Heat fixing of the toner image transferred on the recording material by the above- 
mentioned image formation condition was carried out to the recording material with a following 
heat fixing device. 

[0598]The anchorage device of the hot calender roll method without an oil application function 
was used for the heat fixing device 70. At this time, the top tread roller 68 and the lower roller 69 
used what has a surface layer of fluororesin, and the diameter of the roller was 60 mm. Fixing 
temperature set 150 ** and nip width as 7 mm. 

[0599]When the continuation image output test of 3000 sheets was done using the image forming 
device of the above-mentioned composition, the high-definition full color image which does not 
have image soil at high concentration was obtained. 
[0600]Matching with an image forming device was also good. 

[0601 ]The career was mixed to <Example 36> toner (5E), the binary system developer was 
prepared, and when this binary system developer was used for the image forming device shown in 
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drawing 20 and drawing 21 and image formation was performed in process speed 180mm/sec, 
the quality picture which does not have image soil at high concentration was acquired. Matching 
with an image forming device was also completely satisfactory. 
[0602]Evaluation was performed like Example 29. 

[0603]Toner density was set up to 6% using the ferrite carrier which carried out the coat of the 
surface with a mean particle diameter of 60 micrometers by silicone series resin as a career of 
the above-mentioned binary system developer. 
[0604]An evaluation result is shown in Table 19. 

[0605]As a <Example 37> photo conductor, it evaluated like Example 36 except using the photo 
conductor drum (2) of the example 2 of photo conductor manufacture. Although the result was a 
little inferior as compared with Example 36 as shown in Table 19, the in general good result was 
obtained. 

[0606]As a <Examples 38-40> toner, it evaluated like Example 36 except using - (5F) (5H). The 
result obtained the in general good result, as shown in Table 19. 

[0607]As a Comparative example 14> toner, it evaluated like Example 36 except using the toner 
for comparison (5c). As for the result, since the phenol derivative condensate which has a 

specific structure in this invention was not used with a specific content ratio as shown iji T able 

1 9, a good result was not obtained. 

[0608] 

[Table 19] 



83/95 



4/17/2009 2:37 PM 



JP,2002-372806,A [DETAILED DESCRIPTION] http://www4.ipdl.inpit.go .jp/cgi-bin/tran_web_cgi_ejje?atw_u = ... 



s 

CD 

53 
ma 


$5 

-c^ 

,"S 

>K 
n- 

m 

ii 


O * 




CD 


o 


CO 


o 




# r 


-x: 


CQ 


CD 


CQ 


o 




re 




CD 


c_> 


CQ 




CD 


ti 

SI 
§ 

/-» 


- l# 




CQ 


CO 


<c 


o 


CD 


rs 


-*: 


CQ 


<_> 




CO 


Q 


fi- 


-<c 


CD 


CD 


*c 


CO 


CO 


fe 

RK "flic 


<c 


CD 


CO 


*c 


CO 


Q 




-«= 


-c 


-< 




- — 


<_> 


o 
o 

59 


m 

;n 

Vx 




-3Z 


CO 




*c 


CQ 






<c 


*c 




«C 


CO 


c_> 


fi- 


-c 


CO 








c_> 


fe S> 

CK aftn 


•<: 


-c 






-«c 


CO 


@ ss 


*c 


-c 






•«c 


CO 


^ -a 

MJ IJN 

@ *^ 




C-0 












lO 


UJ 


LO 




tn 


o 




CO 
CO 

m 


C- 

CO 


oo 

CO 


CD 
rO 

m 

K 


CD 

UK 





[0609](Example 30 of manufacture of a toner) In 4 mouth flask for 2 I. possessing a high-speed 
agitating device Clare mix (made by M Technique Co., Ltd.), The ion exchange water 700g and 0 
and the 1 moI/L-Na 3 P0 4 solution 800g were thrown in, the number of rotations of the 

high-speed agitating device was set as 15000 rpm, and 65 ** was made to warm. 1.0 
mol/L-CaCI 2 solution 70 mass part was added here, and the drainage system carrier fluid object 

containing minute difficulty water solubility dispersing agent Ca 3 (P0 4 ) 2 was prepared. 

[0610]On the other hand, it is - styrene monomer as a dispersoid. 61 mass parts and n-butyl 
acrylate monomer 19 mass parts and divinylbenzene monomer 0.1 mass part and carbon black 
(particle diameter = 35 nm) pH=8.5 5 mass part and unsaturated polyester resin Three mass parts 
(condensation polymer [ of epoxidation bisphenol A and fumaric acid ], and peak molecular weight 
=4500) 

- Ester wax (melting point = 70 **) After distributing the mixture which consists often mass 
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parts for 3 hours using attritor (made by Mitsui Mining & Smelting), 2 and 2-azobis 
(2,4-dimethylvaleronitrile) 4 mass part was added, and the polymerization nature monomer 
composition was prepared. 

[061 1]Next, this polymerization nature monomer composition was thrown into said drainage 
system carrier fluid inside of the body, under N 2 atmosphere with an internal temperature of 70 

**, the number of rotations of the high-speed agitating device was agitated for 15 minutes, 
maintaining 15000 rpm, and this polymerization nature monomer composition was corned. In then, 
the place where the agitating device was changed to the thing possessing a paddle impeller, and 
it held to the temperature at, agitating at 80 rpm, and the polymerization conversion of the 
polymerization nature vinyl system monomer reached to 50%. - styrene monomer 20 mass parts 
and phenol derivative condensation product mixture of the following contents Two mass parts 
said — annular — condensate (A2-4):50 mass % — said chain condensate (B-2-4): — the 
dissolution mixed liquor which consists of 50 mass % being dropped into said hydrogen content 
powder medium, and, The granulation particles of the polymerization nature monomer 
composition while a polymerization is advancing were made to absorb. Then, temperature up of 
the reaction temperature was carried out to 80 **, and the polymerization reaction was 
- -completed-in-the-plaee-where-polynre^ 

[061 2]A residual monomer is distilled off by scale loss pressing down after the end of a 
polymerization, dilute hydrochloric acid was added and the difficulty water solubility dispersing 
agent was made to rank second and to dissolve after cooling. After repeating backwashing by 
water several times, using the cone type ribbon dryer (made by Okawara Mfg.), the drying 
process was performed and the polymer particle (6A) was obtained. 

[061 3]Dry blending of the polymer particle (6A) 100 above-mentioned mass part and the 

hydrophobic oil processing silica pulverized coal (BET:200m /g) 2 mass part was carried out with 
the Henschel mixer (made by Mitsui Mining & Smelting), and it was considered as the toner (6A) 
of this invention. 

[0614]As for less than 0.950 particle toner, 0.029 and circularity were several 9 percent, 0.984 
and circularity standard deviation were the molecular weight distribution by GPC, the circle 
equivalent number pitch diameter of this toner (6A) is 5.5 micrometers, and Mw/Mn of the 
degree of mean circle form in circularity frequency distribution was [ the peak molecular weight 
was 13,000 and ] 25. 

[0615]The total ullage of the polymerization nature monomer in a toner (6A) was 60 ppm (styrene 
monomer: 60 ppm, n-butyl acrylate monomer and divinylbenzene monomer:0ppm). When the 
dispersion state of the wax component was observed by TEM, as shown in the mimetic diagram 
of drawing 14 (a), the shape of a ball was substantially presented into binding resin, and it was 
distributing. 

[0616](The examples 31-33 of manufacture of a toner, and examples 4 and 5 of manufacture of 
the toner for comparison) Except changing a phenol induction condensate, the kind of wax 
component, and an addition, Like said example 30 of manufacture, after obtaining polymer particle 
(6B) - (6D), toner [ of this invention ] (6B) - (6D), and the toner for comparison (6a) and (6b) 
were prepared. 

[0617]The phenol derivative condensate, the kind of wax component, and addition in the example 
of manufacture of each toner were summarized in Table 20. 
[0618] 
[Table 20] 
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[0619](Example 6 of comparison manufacture of a toner) The mixture of the following material 
was carried out beforehand, coarse grinding of the kneaded material which carried out melt 
kneading and was cooled by the 2 axis extruder was carried out with the hammermill, the 
pulverizing thing obtained by pulverizing a coarse-grinding thing with a jet mill was classified, and 
it was considered as classification powder (6c). 

- Styrene n-butyl acrylate divinylbenzene resin 100 mass parts (peak molecular weight =13,000, 
Mw/Mn=3.5, Tg = 55 **) 

- Carbon black used in the example 30 of manufacture of the toner Unsaturated polyester resin 
used in the example 30 of manufacture of 8 mass parts and a toner Wax component used in the 
example 30 of manufacture of 3 mass parts and a toner 10 mass parts and phenol derivative 
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(annular condensate: A1-6) Two mass parts[0620]making it be the same as that of the example 
30 of manufacture of said toner using this classification powder (6c) — the toner for comparison 
(6c) — the developer for comparison (6c) was prepared further. 

[062l]In the styrene monomer which originates in binding resin as a volatile constituent, in the 
toner for comparison (6c), 145 ppm and 8 ppm of n-butyl acrylate monomers remained. Micro- 
disperse of the wax component was carried out. 

[0622]Toner [ of this invention obtained in the example of manufacture of the above-mentioned 
toner ] (6A) - (6D) and the toner for comparison (6a) - (6c) many descriptions were summarized 
in Table 21, and were shown. 
[0623] 
[Table 21] 





No. 






(r/R) 


(ppn) 




mm 


HBrn 0.950 *mo> 




. .(.6A) . 


5.5 


0.984 


0.029 


. i 


. 0-64. 


60 






\i-0>Wm\ 31 


(6B) 


5.7 


0.982 


0.033 


n 


0.29 


68 


\i-<owm 32 


(6C) 


5.4 


0.991 


0.020 


4 


0.93 


72 


\f-o>m&m 33 


(6D) 


5.9 


0.980 


0.036 


13 


0.06 


105 




(6a) 


7.4 


0.940 


0.037 


39 


0.63 


134 




(6b) 


4.9 


0.938 


0.049 


55 


0.42 


228 




(6c) 


5.8 


0.929 


0.058 


47 


£0.01 


153 



[0624](Examples 34-37 of manufacture of a toner) Change the kind and addition of colorant and a 
phenol derivative condensate, and. Except changing the temperature at the time of distilling off of 
a residual monomer, a decompression degree, the preset temperature of processing time and a 
cone type ribbon dryer, churning conditions, and processing time, like the example 30 of 
manufacture of the aforementioned toner, after obtaining polymer particle (6E) - (6H), toner (6E) 
- (6H) of this invention was prepared. 

[0625]Colorant and the phenol derivative condensate in the example of manufacture of each 
toner, the kind of wax component, an addition and the toner (6E) of obtained this invention - (6H) 
many descriptions were summarized in Table 22, and were shown. 
[0626] 
[Table 22] 
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[0627]The 600dpi laser beam printer (Canon make: LBP-860) was prepared as an image forming 
device shown in <Example 41 > drawing 22 , and process speed was converted into 94 mm/s. 
[0628]The cleaning rubber braid in a process cartridge was removed, the electrifying system of 
the device was made into the contact electrification which contacts a rubber roller, and 
impressed electromotive force was made into the dc component (-1400V). They are the part 
which is speeding up process speed, and uniform electrification of a photo conductor with severe 
conditions. 

[0629]As a photo conductor, the photo conductor drum (1) manufactured in the example 1 of 
photo conductor manufacture was used. 

[0630]Next, the developing section in a process cartridge was converted. The photo conductor 
was made to contact using the middle resistance rubber roller (16 phi, the 45 hardness ASKER C, 
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resistance 10 5 omega-cm) which consists of urethane foam instead of the stainless steel sleeve 
which is toner support. The move direction of the surface of this toner support is the move 
direction and the direction of the photo conductor surface. 

It drives so that it may become 130% to this photo conductor rotary peripheral speed. 

[0631] As a means to apply a toner to toner support, the developing section was made to contact 
this toner support, and the spreading roller was formed in it. The braid made from stainless steel 
which carried out the coat of the resin for coated layer control of a toner was attached on this 
toner support. Developing bias voltage impressed to the toner support at the time of 
development was used only as the DC component (-450V). 

[0632] Reconstruction of an image forming device and process condition setting out were 

performed so that reconstruction of these process cartridges might be suited. 

[0633]Photo conductor electrification potential set dark space potential to -800V, and set bright 

section potential to -150V. The paper of 75 g/m was used as a transfer material. 
[0634]Although the character image of 4% of the printing face product ratio was continuously 
printed out by 100 sheets from the first stage and the image soil by image evaluation and poor 
^l^trific¥tion was" evaluated IJsingTK^fdiW (6A)~uncler ordinary tem^raturernormal^rerative^ 
humidity (25**/6RH%) environment. Each of image concentration, image soil, transfer nature, 
image fogging, and dot reproducibility was good. When the amount of toner adhesion [mg] of the 
unit surface area [cm 2 ] hit of a charged roller was measured, it was dramatically as minor as 0.01 
mg/cm . 

[0635]Although it printed out by 5000 sheets continuously under high-humidity /temperature 
(30**/80RH%) environment after the end of image evaluation of initial 100-sheet o'clock and 
image evaluation was performed again, initial 100-sheet imaging quality equivalent to o'clock was 
acquired. Although the photo conductor drum and the developing roller were observed, it did not 
need for there to be also no toner fusion and to exchange. It was completely satisfactory also 
about fixability. 
[0636](Valuation method) 

(1) Evaluate like the image concentration example 29. 

[0637](2) Viewing estimated the image soil at the time of printing out the halftone image which 
comprises a 1 dot of image soil 1 dot line space. 

A: not generating — B: — C: as which minor dirt is regarded — D: as which the dirt of the shape 
of a detailed sunspot is regarded — periodic band-like dirt and vertical stripe-like dirt are seen 
[0638](3) Tape and strip off the toner of the transfer residue complementary on the photo 
conductor at the time of transfer nature solid black image formation on a miler tape, and measure 
the reflection density of what stuck it in the paper by "Macbeth reflection density meter RD918." 
It evaluated using the numerical value which deducted reflection density when the miler tape was 
stuck in the paper as it was from the obtained reflection density. Transfer nature will be good, so 
that a numerical value is small. 

B:0.03 or more [ less than A:0.03 ], C:0.07 or more [ less than 0.07 ], and D:0.10 or more [ less 
than 0.10 ] [0639](4) Evaluate like the image fogging example 29. 
[0640](5) Evaluate like the dot reproducibility example 29. 

[0641 ](6) The toner mass per unit area which adhered on the charged roller dirt charged roller 

was measured. It is so good that there are few amounts of toner adhesion. 

More than less than 0.35 mg/cm 2 C:0.35 mg/cm 2 is [ more than less than A:0.20mg//cm / 

2 B:0.20 mg/cm 2 ] more than less than 0.55 mg/cm 2 D:0.55 mg/cm 2 . [0642](7) Viewing estimated 

the influence of the situation and print-out picture on adherence of residual toner to a developing 

roller after matching print-out test termination with a developing roller. 

A: adherence — ungenerated B: — although adherence is hardly generated although 

contamination has occurred, but there is C:adherence, there is much D:adherence with little 
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influence on a picture, and it produces image unevenness [0643](8) Viewing estimated the crack 
of the photo conductor drum surface, the situation of adherence of a toner, and the influence on 
a print-out picture after matching print-out test termination with a photo conductor drum. 
A: adherence — ungenerated B: — although adherence is hardly generated although the crack 
has occurred on the surface, but there is C:adherence, there is much D:adherence with little 
influence on a picture, and it produces a vertical stripe-like image defect [0644](9) Viewing 
estimated the influence of the crack on the surface of a fixing roller, or the adherence situation 
and print-out picture on residual toner after matching print-out test termination with an 
anchorage device. 

A: adherence — ungenerated B: — although adherence is hardly generated although the crack 
has occurred on the surface, but there is C:autohesion, there is much D:adherence with little 
influence on a picture, and it produces an image defect [0645]An evaluation result is shown in 
Table 23. 

[0646]<Example 42> process speed was made the rise at 120 mm/s, and it evaluated like 
Example 41 except for using the photo conductor drum (2) of the example 2 of photo conductor 
manufacture. The result was an in general good result, although it was a little inferior by the rise 
--of-process-speed f _and_change-of-a^ since, it 

became severer conditions as shown in Table 23. 

[0647]As a <Examples 43-45> toner, it evaluated like Example 41 except for using toner (6B) - 
(6D). A result is shown in Table 23. 

[0648]Except for using the toner for the Comparative example 15> comparison (6a), and a photo 
conductor drum (2), it evaluated like Example 41. As shown in Table 23, remarkable image soil 
generated the result from the first stage, and since the continuous print of 5000 sheets under 
high-humidity/temperature was difficult, evaluation was stopped on the way reluctantly. 
[0649]As a Comparative example 16-18> toner, it evaluated like Example 41 except for using 
toner (6a) - for comparison (6c). Since the phenol derivative condensate which has a specific 
structure in this invention for a result as shown in Table 23 was not used with a specific content 
ratio, a good result was not obtained. 
[0650] 
[Table 23] 
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[0651 ]ln the used image forming device, in <Example 46> example 41, as the toner application 
roller 35 in the developing container 32, It evaluated by performing image formation like Example 
41 except for changing so that bias voltage may be impressed from the bias applying means 
which is not illustrated by this toner application roller 35 using the sponge roller of layer 
structure. As developing bias voltage impressed to the developing roller 34 at the time of this 
development, only the dc component was impressed -300V and only the dc component was 
impressed to the toner application roller 35 -480V as spreading bias voltage. 

[0652]Compared with Example 41, image concentration and fogging control were stabilized, it was 
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good, and the toner adhesion to the charged roller top was also minor, development and cleaning 
was also attained, and the evaluation result acquired the outstanding imaging quality. 
[0653] Matching with an image forming device was also good. 

[0654]<Example 47> Full color image formation was performed using each of the development 
counters 54-57 of the manufactured toner (6E) and the image forming device which shows 
drawing 23 - (6H). 

[0655]The cleaner which has the 1st cleaning member for carrying out cleaning removal of the 
toner which exists in the after [ a transfer process ] photo conductor drum surface as shown in 
drawing 23 in an image forming device, As a cleaning means for removing the toner which is not 
formed between a transfer section and a developing section, but remains in an intermediate 
transfer body surface after the 2nd transfer process, From the 2nd transfer section, the cleaner 
which has a cleaning member which contacts an intermediate transfer body surface is the 
downstream, and is formed in the upstream by the 1st transfer section. 

[0656]As the development counters 54-57, the thing of the composition of the development 
counter 8 shown in drawing 24 was used. By the charging part, by impression of electrifying bias, 
after the toner which remains on the 1 st after-transfer photo conductor drum surface arranged 

- the-electrified-polarity-of the-toner-with-negative-polarity,-it-was-made-the- composition-which 

makes only the toners which exist in a non image region by a developing section at the time of 
development collect in a development counter. 

[0657]In the development counter 8, the middle resistance rubber roller (16 phi) which consists 
of silicone rubber which distributed carbon black and adjusted resistance was made into the 
toner support 9, and the photo conductor was contacted. The surface move direction and rotary 
peripheral speed of the toner support 9 are the direction in the contacting parts on the surface of 
a photo conductor. 

It drives so that it may become 150% to this photo conductor rotary peripheral speed. 

That is, the peripheral speed of toner support is 120 mm/s, and the relative velocity to the photo 

conductor surface is 80 mm/s. 

[0658]The sponge roller of monolayer composition was formed as the spreading roller 12, and 
was made to contact this toner support as a means to apply a toner to toner support. In the 
contact portion, the move direction of the surface of the spreading roller 12 applied the toner on 
toner support by making it rotate so that it may move to the move direction and counter 
direction of toner support. The braid 1 6 made from stainless steel which carried out the coat of 
the resin for coated layer control of this toner support top toner was attached. 
[0659]The image formation condition was set up using the photo conductor drum (1) 
manufactured in (the example 1 of photo conductor manufacture) as a photo conductor satisfy 
the following developing conditions and transfer conditions. 

photo conductor dark space potential: -700V photo conductor bright section potential: — 
developing bias:-450V (only dc component) impressed to -150V developing roller 
Bias which carries out toner-application-roller impression: -300V (only dc component) 
Transfer bias:350V impressed to an intermediate transfer body by the 1st transfer process (only 
dc component) 

Transfer bias:1 100V impressed to a transfer roller by the 2nd transfer process (only dc 
component) 

[0660]Heat fixing of the toner image transferred on the recording material by the above- 
mentioned image formation condition was carried out to the recording material with a following 
heat fixing device. 

[0661]The anchorage device of the hot calender roll method without an oil application function 
was used for the heat fixing device 70. At this time, the top tread roller 68 and the lower roller 69 
used what has a surface layer of fluororesin, and the diameter of the roller was 60 mm. Fixing 
temperature set 150 ** and nip width as 7 mm. 

[0662]When the continuation image output test of 2000 sheets was done using the image forming 
device of the above-mentioned composition, the high-definition full color image which does not 
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have image soil at high concentration was obtained. 

[0663]The toner adhesion mass on a charged roller was as minor as 0.35 mg/cm , and its 
matching with other image forming devices was also good. 

[0664]The career was mixed to <Example 48> toner (E), the binary system developer was 
prepared, and when this binary system developer was used for the image forming device shown in 
drawing 20 and drawing 21 and image formation was performed in process speed 180mm/sec, 
the quality picture which does not have image soil at high concentration was acquired. There was 
no problem also in matching with an image forming device. 
[0665]Evaluation was performed like Example 40. 

[0666]Toner density was set up to 7% using the ferrite carrier which carried out the coat of the 
surface with a mean particle diameter of 60 micrometers by silicone series resin as a career of 
the above-mentioned binary system developer. 
[0667]An evaluation result is shown in Table 24. 

[0668]As a <Example 49> photo conductor, it evaluated like Example 48 except using the photo 
conductor drum (2) of the example 2 of photo conductor manufacture. Although the result was a 
little inferior as compared with Example 48 as shown in Table 24, the in general good result was 

"obtained: 

[0669]As a <Examples 49-52> toner, it evaluated like Example 48 except using - (6E) (6H). 
Although the result was a little inferior as compared with Example 48 as shown in Table 24, the in 
general good result was obtained. 

[0670]As a Comparative example 19> toner, it evaluated like Example 48 except using the toner 
for comparison (6c). The toner polluted charge members remarkably and the result became a 
remarkable image defect by poor electrification, as shown in Table 24. 
[0671] 
[Table 24] 
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[0672] 

[Effect of the Invention]The toner of this invention 1 is excellent in low temperature fixability and 
high-temperature-offset-proof nature, and its electrification quantity of a toner is good and it is 
excellent in development nature (a toner electrification amount image concentration) or transfer 
nature at the time of several multi-sheet durability. The quality transparency picture excellent in 
the transparency of the fixed image of an OHP film can be provided. 

[0673]The toner of this invention 2 is excellent in electrophotographic properties, gives a high 
definition picture, and is excellent in electrifying stability, and there is also little contamination to 
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a developer attachment component, a photo conductor, a fixing assembly, etc. It is a toner which 
is excellent also in fixability and the stability at the time of storage. 

[0674]The multiple oxide which contained Fe and Mn at least, and was processed with the 
organic compound in the surface is used for the toner of this invention 3 as colorant. Since this 
colorant is excellent in tinting strength and dispersibility, even if it uses the toner of this 
invention 3 for any of an one-ingredient developer and a two component developer, the image 
quality of the high image density and the high resolution which do not have fogging under 
high-humidity/temperature is obtained by being stabilized, and it shows the outstanding 
endurance without toner scattering etc. 

[0675]according to this invention 4 — high-humidity/temperature — without spoiling image 
quality also under the following severe conditions, weld with a photo conductor member does not 
arise, but the toner which was excellent in the endurance which cannot pollute the surface of 
toner support, such as a career and a sleeve, easily is provided. 

[0676]According to this invention 5, an electrifying characteristic is improved by making the 
phenol derivative condensate which has a specific structure exist with a specific content ratio in 
a toner. 

[0677] SiRce-the-electrificati on. controJlability-of_the_toner . under lo.w-humidityZtemper^u.re, 
environment is improved especially, when using for an one-ingredient contact development 
method, high-definition image reproduction becomes possible, and. The electrification quantity of 
the development toner on a photo conductor can be controlled properly, and the fall of the 
cleaning nature by superfluous electrification of the toner of a transfer residue complementary 
can be prevented. It can apply by low cost, without adding an auxiliary member to a development 
and cleaning process also to an image formation method with quick process speed. 
[0678]According to this invention 6, since electrification controllability is improved by making the 
phenol derivative condensate which has a specific structure exist with a specific content ratio in 
a toner, a high-definition picture is acquired. 

[0679]When using a development and cleaning system, the electrified polarity control by charge 
members and electrification quantity control of the toner of a transfer residue complementary on 
a photo conductor are made more certainly and uniformly, and the more stable recovery nature 
and development nature of the toner of the transfer residue complementary in a developing 
process can be obtained. It can apply by low cost, without adding an auxiliary member to a 
development and cleaning process also to an image formation method with quick process speed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

["Drawing 1] It is a rough explanatory view of the device which measures the TORIBO charge 
quantity of a toner. 

J-Drawing.2] A_reLease„agent is_a mimetic diag ram of the section of the particle toner i ntensio nHzed 
by coat resin. 

rDrawing 3l lt is a schematic diagram of the developer with which the toner of this invention may 
be applied. 

l"Drawing 4] It is a schematic diagram for full color or explaining the image formation method of 
multicolor. 

("Drawing 5l lt is a schematic diagram for explaining other image formation methods. 

fD rawing 61 It is a schematic diagram for explaining other image formation methods. 

l"Drawing 7] It is a schematic diagram showing an example of a developer. 

["Drawing 8] lt is a schematic diagram showing an example of other developers. 

[Drawing 9] It is a schematic diagram of the color image output device using the intermediate 

transfer belt used for the example of this invention. 

drawing 10] It is a decomposition inclination figure of the important section of the anchorage 
device used for the example of this invention. 

l"Drawing 1 1] It is an expansion cross-sectional view of an important section showing the film state 
at the time of un-driving of the anchorage device used for the example of this invention. 
drawing 1 2l lt is an explanatory view of the byway isolated dot pattern for checking the developing 
characteristic of a toner. 

drawing 13] It is a schematic diagram of the process of the electrophotography device preferably 
used for the image formation method of this invention. 

drawing 14] It is a mimetic diagram showing an example of the section of the particle toner which 
has included the wax component. 

drawing 1 Si lt is a figure showing typically the image formation method using one ingredient of 
contact developer used as an example of the example of the image formation method of this 
invention. 

[Drawing 16] It is an explanatory view of a picture middle omission. 
drawing 1 7l lt is an explanatory view of a picture ghost. 
drawing 1 8l lt is a schematic diagram of a full color image forming device. 
drawing 1 9] It is a schematic diagram showing an example of a developer. 

drawing 20] It is a schematic diagram of the image forming device used for the example of this 
invention. 

drawing 21 l it is a schematic diagram of the image forming device used for the example of this 
invention. 

[Drawing 22] It is a schematic diagram of the image forming device used for the example of this 
invention. 
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[Drawing 23l lt is a schematic diagram of a full color image forming device. 

[Drawing 24] It is a schematic diagram showing an example of a developer. 

[Drawing 25] lt is an explanatory view of the measuring method of the electrical resistance of a 

developing roller. 
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o-o. 9 9 wmm&mm&wo. 

BHttit Ca] 
[0 0 4 8] 



[ffcl 8] 

-A** [a] 



6 >r>r R 8 

R4, R 3 R 10 R3 



temtoK&lS. tHD+yJ^. *Jl>#*S>Ji/®> i- 

rhns, x^*>&, x;p*75F 
[0049] #sB9m, '>fc<£t>*s^&j&2&t;&£a) 

<*32914> • 

(0 0 5 01 *52i?Hte* 4>&<«!:*> (a) fcH9?8®£l9 
^-T2»fcJ6«>tfem^^^irr^«xe ; <b) 

#X@: (c) KMfSiftSht-I^^ffifcfi^ 

u&tfsn, h^— fc&rae£-r*3i«a:g ; (d) &tb 

T» Xtt^Srce^«lC<E^-r-6^XS ; Rtf 
(e) <g^xe^^«S^^®tzSe?^bT^S S± 

^U-n>>/snfc«S^«:$m^Ti:S2 (a) 75M 
(e) cDXe«:l*05g-r@«l^^lz:fflt^nsh^ 
-t*oX, Eht-tt. {*>fc<£tu *£&S&flf* 

H»5£<A>T5KSnsSBtfcfiB£& : S-9 5HiRS$ 
H&3t<B>T^5*T*fcti^£«5 : 5-9 5Rg« 

[0 0 5 1 ] ^9111, (a) »«ieasa 

t§-r^^o»ai^€r^«*r^«xe : <b) #m 

50 Snfclftaj#^JC«ffi5t^J:^T^fa^fft^^fi£T^B 
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#x@: (c) mmt&®fiSL&&&&mt><fti>x\,*<bh* 
x^z hi— e>®>&*:m&j:mtz&»T&mfc&m*m 

a*. 

[0 0 5 2] 

ftZriZCt, h*— «>MIffi*tlO-~l 0-0 8 

/10ml nTii^illi^T, ffiffigf^fin 

to 05 3] mm&¥mwzttTn>+ x- 

[0 0 5 4) Sfcfctt, V7hftMlJft#e*U 

[0 0 5 5] Mlffitfl Og/lOmi nfcttfcfe^fc 

jfifc. 100g/10mIn^/i^{S 

[0 0 5 6] &h*-©THFpmj$#<D#^fi 

OOOO-C&O, 1S¥^1Mw^50 000-1 
0 0 0 0 0 0T**Ci*»tU>. 
[00 57] >tf-5>fl^SMptft5 0 0 OtCflft: 

u^m^. ffiia^^^fiMwj&ts o o o o izmitu 



(19) $SW2002-372806 

Mpj^5 0 00 0$MjfcO, fiffl^^iSMw^l 
0 0 0 0 0 0 tefifcfcttu OHPS/- 

[0 0 5 8] K^S^m^^m 

[0 0 5 9) z\n\t. M&nti&o* mmmft?mwz 
io [0 0 6 0] &&&& 7a-xik : F«R«^iaT»n 

if?JU\Z*$^X. Wn»W. 0. 9 5-1. 00T 

20 (mgKOH/g) h*- 3&Biff 

[0 0 6 2]M&*(1 (mgKOH/g) 
^, BIZ. &m*3S (mgKOH/g) 

[0 0 6 31 Mfctt, MfM5HW«XX? b JI'. x- 
30 x;Pa&&£*fU h*—&B*f#UXX?A4tfl& 

[oo64] &&maj<&&instta-s&i|ifi<fc ioos 

MKttlT. 0. 0 1-SSfi85Tfe5:i:^$L 
0. OlRfiSCN^^ W^ttaft<ffi^ 

n, afttc5Kfi^«:i®iLfc«^tt, efi£«tt. ohp 

{006 5] fir*««(*:*tpH4. 5*^8. 5 

^®CL^t<, *©»StUT. S«tt#*9Tl 

^1/>^'J3-^WJU~K 1. 6->\4Hfr>y 
50 t-^T^'J^-K ^*^>^JPyj3-JU^T^ 
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(20) 



&D82002-372806 



# ij y n tr u > y y 3 - ;l/ *j 7 * 'J U - h £ W *f £ 

[0 0 6 7] ic^snaffittwagttT 

§8 izff uii sns c i k «fc e . 

- ICHqSrr * * n a A ?H0ft&9ttlBjiK0® &<rc 

ft (Tt> £&#G>#7X«E€*i&& <T 24 ) tcowtfc 

4 0ST 24 S7 0 CC) 

5<Ti~T 2 4<7 5 05) 

1 00<T| + T 24 <1 80 OS) 

[0 0 6 9) ^OiiiUTH T24* 1 . 4 0t:?fc«tT 
H<3&:Dff!STO&*tt«tS*T*ft;r*. (T 
KSStftttofcifr. &«iaffl*e<f *fc*6.KlT24S®* 
£fc£#1£**®<t:LTL£5. (T,- 

T 24 ) #7 St:^j@^«^T24^<a^S^K:LXt>Ti 
[0 0 7 0] WEC0*^fc£3&te£©:/ay*>^te<i: 

[00 7 1 ] $ift. *Jj«2C*WTT l t^DD*JP 
AfiSKHtt^e 15-6 0»OW©ttficWI81ICKh^ 

(007.2] ^nn^ASSltT, <E^®ifi& 
*^»»©fti:J:oT«&**». WWW 



ojia%T^*t^BSifi^H^a<a&ai$ 

n*/t«>»*U<, tthJ— 4>BKfiK:ttLT5~l 2 
Ttt, 2 0-5 0WW*b<. 2 5-4 5^J:0» 
CO 0 7 3] — T 2 4^^DD*>AaS62 4^B8S 

[0 0 7 4] Vy^l/-ilH 
[00 7 5] *B9S2e*t>T|ft. Tj&ft£T«Oft' 

[0 0 7 6] lf=iirJ|iMrC»4SC:&O3£tt«Jt0%ft 

[0 0 7 7] W*tf. T 1 
30 X*$rhJU ( J H-NMR, l3 C-NMR) , #tt©iR 
h;u (IR) , ^>X^ h;K ^H©«X^ 
(uv) k f(i^^^h;KMS) h 
)\>Mft* 7c3R»*f, GPC, 
(GO . j«^D-rh^77^- (HPLC) , 

[0 0 7 8] (^7XlE^iaS©^^&) *5SW2 \Z 

^«St©®J5£ttDSC-7 (/^-^>X^V-ttS) ^ffl 

kt. mm&m 1 0 t:/^-eA stm (D3418-8 
[0 0 7 9) Tgit 2^ao^ta^©Dsc^-^<t 

[0 0 8 0] *»592 0!>h^— <DTHFPl»»(O^Tffi 
tt, ^i£t i Wn-S I— > 3 >^ D7 h ^7 7^ - 

(GPC) fcJ^^ffi^M&lCfclrVf, #'JXfW>tt 
I9t^fi*«2 X 1 0 3 -5 x 1 0 6 ^HJCtf-^^ffl 

«wu^itni^&ftv». t:^^i^2x 1 o 3 <t 

0 fcffiv* fc«tNttCUWT««m 0.5X1 
50 0 5 <fcDt>ifi5Ut©«tt^tifi5</j:D-r^ S^ttCH 
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zfz&omtm&mzte cx&m-?* z. t # 

tO 0 8 1] *^2©ht-ft T,*fcjrr*Jfc# 
(D&ffi CAV,) , (OHV,) , fflfflt2 4P$IBJ 

&trfc&ffi$n*^®#co&ffi (AV 24 ) . *Bfe£ffi (O 
HV 24 ) jflKttTCOM&JS 

|AV 2r AV,U5 (mgKOH/ (TOlg* 
fcO) ) 

I OHV 24 -OHV, | £5 (mgKOH/ 

[0 0 8 2} M8*il.Ttt. I AV 24 -AV, l«D 
CD (AV 24 >AV lt OHV 24 >OHV,) CO^ICte. 

© (AV 2 4<AV,. OHV 24 <OHV,) <0«££«, 
WWLtt. 

UT> TB-tet [a] 
[0 0 8 5] 

9] 

-AE* [a] 




(21) #ra 2002-372806 

(xt*R,~ R 5 CD?^/frfc<<i:t>-0. R 6 -R,qCD2 

^{t*«atHD^*>M. 1-3 
-Hd^ *;w*>£. ^mts HS. 

[0 0 8 6] *amwiftitt&mi\,tzu&. 

30 tfi % mR&frK.\*U'*XWj:lrK 
50 ^t>in/j:^. 
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[0 0 8 8] mR&tifc&VKDU&i?^ mz 
cd titans. 

CO 0 9 03 MTMn^fflA^FeJftl;J*l,T2 
CO 0 9 1] MnCD^g^Feg»:«UT5 

CO 0 9 2] *56W4©h*— fc«fl^n««^tttft«J 
cMF^Stt. 0. 01-0. 13iimmL<. 
&&lt&&m <=BETJtSififft) tUm 6-8 0 

&RtfBETtfc&romi, 0. 0 15-0. l0/*m& 
If I 0-7 5mVgT2BS. 
(0 0 9 3) TOTCEftfO. 0 1 J&fijg 

C0 0 9 4)£fc. BETJt£®«#6mVs*&<0 



(22) #892002-372806 

r<. ©fe^tur<Drt€ifl:^agu<^. be 

CO 0 9 5] ht-Olft¥*ltt8t U 

CO 0 9 6] -®\z. h*-©ja&*«fflj*<ft:*&, £ 

10 0 9 7) *#H4 0h^-£tt&ffl&bTJ8t>&ft 

letter, «us?as:^tr^fico^cfTi5S'r*^»*tia 
co o 9 8] =&«»w*«v^v>^sjcjaafe«ffla 

40 ^l^pHtt8ftTTO5. pH#8 £0 JSUTJWj D 



IJBeJE] 2006-510404 



[^{j-g]TO20. 12. 15 



23 



(23) 
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[009 9] 
[<fc2 0] 



-o— 



— o 



O-M 



OH 



SIOH 



SiO 
O-M 



OSl 
M— O 



co i oo] ^^t, w&mm&m&miz&v2>mw 
mmtzisxi*. geatfctti ooHsaK^ur. o. 

0 5-2 0UfiSmi/<, 0. 

0»$l^. 0. 0 5f5S85^fiS5Ttt^DB«l®^«k^|fi 

[0102] *r, a^>»«ffir. 

*^U>JGttHfc 7*y*ftttW. **9Vfr1Mm. 

[0 10 3] »y^U>^itTlt 0V*.t«. >5>> 
R B S i Y„ 

2S£5cU nttl-3CDS»L^^-r» 3 -C^$ti«6*>C[) 

xKy->7>, )l>7t* :/ n e jp h U * 

h^>">^>, e~;uhyr-th*^^^>, 

[0 10 4] #1^ SSCpHgpij-S i - (OC 
q H 2qtl> 3 M*. P tt 2 - 2 0 0>«k&£L qfctl 

>^ y XV >#MZQLM L T*&BM*:*-Ctfi£rgt{fc 



<> »fttra*tti3gA.kUfe». ^feD^2o«fco^ 

[0 10 5] UT#£n*8ffifflSfc^&fl:fc<0# 

TflV***^. h*— Jfll»ttl&l 0 OStffigSKfcfU 1 
0-2 OO«ffig&-Ci&0. £0#&L.<f*2 0-1 6 0 

[0 10 6] *K9fOh^-fc«[fflT& 6 

(0 10 7] fiVXStiteMmMBBC!BH»0 

Tft^misiM? y— ->2^st€ffl^fcMH5Bg»® 

u rate* ®ia<£Sia^T-ecoh^-w«ftt©iw^tt^ 
05 h 0>jfimra£ J: *> * y > yftocacT srR?it 

[0 10 9] aj£^O5t6(0h^-«, 

7x;-;i^»«««^ Tffi-i»5C<A>-e^*n 

6|8tttt^i-«^<B>Tw*n5«[«tt^i:- 
50 -«^<A>^*n*Sa«ffl#« : 5-9 5SiR% 
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(24) 
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~«*<B>T*<*n*®ttfg^®> : 5-9 Sn®i% (0 110] 



R 2 /xi \ R« /yi 



7x^a^1". Xl&tfYl«0-8O 
-j&3fc<B> 



CO 1 1 1] 

Ub2 23 



-H&5*<C> 



(0 1123 
(ft2 3] 




IS, 7^x;US£^f, X3WY3ttO-2C!) 
SftT, X3tY3^ttl-2Tfe5. 3 

to 1 1 3) ±c<©$ae73t/-;u«^«s^t*. ? 

-^7xy-;k ADy>ifc7xz;i.7xy-;k ad 
?>{£T)V*)V7*~)V7 x/-;P, x;^>S!7xr 

^7x/-JV, 75/7x^7x/-ik x77 7x 
-^7x/-;k <Vy7>^7x-JP7x/-Jk X 
hD7x-^7xy^, i?5;P7x7-;k ^>>?;v 

7x;-jk 7s^u>fl:7x;-;k rutM^Uvf 
iKTfa^snjt^i/-;^ 7a77xy-;k 50 



to 1 1 43 ft. s^tLtcne^ja^ as^s-s 

co 1 1 s] ftjffl-rsfagistUTw, 7)\>*)i&. m 
snfcftjR&i-sor^M^s, m«^it^t 

t)^7'J^^'J-^i, ADy>J»f» 7MQ7 

S7S, MJTJI'*JU£'iJMM#4fc»f 6*1-6. 
CO 1 1 63 *£^5£6l;:9fiS:7x/-Jt'&##l8-& 
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a*. 

-^<B>T^anift««g^ : 5-9 5 MX 

CO 1 1 7] -ift^<A>-c^$*t-6ia«^«biih^ 

*fci:ffi©a*S#H:*T*W-r * C <t Ic J: 0 

Rl2- **22* R32* *42» R52^«- 7;|/*JU 

[01193 -^<A>t-j©iiC;<B>i3^^^fa» 

2SRj, R u% R 2 |. R 3) . R 4! , R 51 T«, 
^. 7 7JP^fi. E&&R3. 

R 4 , R, 3 , R| V R 23 , R 24 » *33* ^34* K 43 . R 
44 * R53. R 54 Ttt, jfcJfcJSHP, tjv^ms. Aoy> 

— h DS. 5££, IMR S , R 15 . R 2S . 
R 35 . R 45 . R 55 Tli, mWMftftttOAJb 

[0 120] nn6<0ffifflS£2 8«&J:©@Bi 

[01213 -»^<c>T^*nijg»ffite 



(25) ^692002-372806 

[0 12 23 — -«5*<A>£-H&*<B>K:*5lr> 
SnxUYlOft, Xti, X2,bY2<Z)faa<l 2£ 

10 [0 1 2 33 *^^5^6Jz«ehT--Jwffi^&n*7 

(0 1 2 43 ffl. ±SBC0*D^7xy-^fi§»tt:^%C0 

[0 1 2 53 #5S^lcB**7xy-;US$fm^£h 

^*r*«^<o»^Uv^UnSi:bT«:lSS»figl 0 0 
HSWfcttbTO. l~l 0HB8S, cfcOfi^UO*. 

0. s-ssfiffioesBs-eja^sn*. 

0. 0 l~5HffiSS*W*L<. We**,/*- 
(0 1 2 63 ^^5i6lwK«)7xy~JI/SI«)*«l^ 

30 [Q 1 2 73 Bg&slft (Al -4) 

T8©7x/-MIW«s (p-7x^7x/^ : it 

/-JMIVItK^OttOSL^y hft : 4) 

t* fiaK-»^<A>T7n$n*^tt^^K:«^r 

[0 12 83 
tflS2 43 

40 
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(26) 
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[0 12 9] Bgg?fij& (Al-n) 

not, 7x7-^SI^fiS^«>J*05gUrL-^h 

[0 13 0] Afettfclli. 7a:y-JP»»*«^%^t» 
0SI/a=?hftn*J3TWatt«^(l (A 1 - 
3) . mom\,ZL=iy M&*<6T*SiRtttt^'ft (Al 
-6) . ftOfitJL^y hSb&t3-C**gMttfi£«| (A 
1-8) . ttOigba^y h&J^l 2T»^<8^ 



$S*Bfc£"B> (Al -4) 

(a i — i 2) ^rnt>Rj&*ft : ^*&$J&fr 

[0131] agaaa <A2-4> 

[0 13 2] 
Mfc2 5] 




10 1 3 3] 8H*tt&tt <A2-n) 



(A 2 — 4) 

[0134] 7x/-;mflMW8<rt»©» 

OiSU^^y h&n # 3 CA2- 
3) . |*DSU2.:iy h8*<6Tfc*>33ttlfr&fc (A2 
-6) , ttOigUa-y h8fe*l3"Ca5*iH««'&tt (A 
50 2 - 8) . MDigUi.= ? h&rt*l 2T*«Sa«tt^«H 
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(a 2 — i 2 ) 3n?&tK ^rftfcJEfc&fi^tesa&ft- 

(0 13 5) Satt*&£& (Bl-4) 



(0 1 3 6] 
[<t2 6) 




CO 1 3 73 ggeSfea <Bl-n) 

OigU^--; h&n^3-C*-5«fl««g^ (B 1 - 
3) , IBiO&VoL^y hS^6T*Si^«J <B1 
-6) . tSDjgUrLr:? h#at3T&*#H**8£<& CB 
1-8) , tt&jgLi-y h»*ti 2-C&*ftttffl^tt 

(b i - 1 2) «-e&o. v^nfcsjsfcft^iaaj&ft-- 

[0 1 3 93 ffittlg^a (B2-4) 

igL:3.-yh&: 4) T$oT. W82H^<B>r^ 

(0 1 4 03 
[Ifc2 7] 



(27) &RI20O2-372&06 






«tfttt<&*> (B2-4) 
[0 14 13 aggftta (B2-n) 

fcoT, 7xy-JPfll8>^^<Ott05§LJL-y h& 

[0 1 4 23 Rttfclfctt, 7 = /-)\r&m&m&&<D& 
0JgUa^vh»ni^3T&Sfll«m^ (B2- 
3) . aQj£La.= y h£bP6T4«flAttia£tt <B2 
-6) , «D^U^-*h&#8-C&SflMfct8£«b (B 
2-8) , »03gU3.-y hfe*U 2-C&S«Ufc&£r4fc 

(B2-12) «t&q. u-rn^Kjeft^mftfr 

[0 1 4 33 fta±BB£ft (Cl-n) 

WB7xy— (it&toA) fc^iPAyji^tH 

[0 1 4 43 IWSJCte, 7xy-;Ptt»flS«-&«K0tt 
D5gU3L-v h»naUT**«^flMfr&$& (CI- 
50 1) . IRDjgU^-y hft3&5 2T , **te^a«^» 
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<28) 



^^2002-372806 



(CI -2) TfcD. ^rnt,R«:^^ms^frsss! 

tO 14 5) Sa±^Sfi (C2-n) 

ffv>. ^^n^jR^fiE^e^^A^Rtu^, rasa 

[0 14 6) ■7x.S-)V&m&t&^&vm 
OigL^.-y h&n#lT£S<£*HPSfiS£& (C2- 

(C2-2)T*0, 

co 1 4 7) ttfiaaaat^! <a> 

[0 14 9) XfC^^9J5 <t60 M — KJU 7n-^H 

©Sc^gDl Urn) j)t2-10um-e*D, flo, 
K^t-O?^R^0. 9 2 0—0. 9 9 5T. R 

[0 15 0) ORIfiSfiaSWS&D 1 <//m) * 

ftr & fc&s&wrtia*©^© h < *t* 



0. 040m »*L<tio. 0 3 s&mt?z>z\t 
[01521 b+-&¥<nnBmmm#iG<z>y-& 

10 Wm&&0. 9 20-0. 9 9 5, ff*t<«0. 95 
0-0. 99 5. <fc0»£Ktt0l 9 7 0-0. 9 9 

[0 15 3) *$glK5£6IC:fctfSh:r-<DRffi£S* 
0, *^Ttt7D-^«»iaFP 1 A— 1 0 
(0 154) 

Usui 



30 



[0155] ^t, rti^^is«j ttt-csffc^n 

(0 15 6) *«?g5i:6lz43^SR^ffitth^— 
. J*^©»^|-141. OOOSr^U. ZmfBVUfil&niZtL 
[0157) #5891 5 £ 6 ICfc^T. <&l®#£$3 

[0 158] 
«*2) 
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(0 15 9) 



[0 16 0] 



Dell. &&&*i<Oft , tt& i (^4403 ^i, ffi«*r f „ i ir-fa 



C&3] 

¥*&RJ&#7= £ ( c ixf„) /£ (f.i) 
1-1 «-l 



(0 16 1] #*#W&8!£:#fcfcUTtt, 
o, 0 2g£fio;U ^-Hc#ms-tr*. ^sttt 

u h^— &^£i ooo®^-bm-siT-s. nm&* - 30 

(0 1 6 33 *^5i6lC»47-^XJi^H Si© 

sita™«ift <tem) &m^fcbi—v>&m&mt\z 
^x. &y v>;Xfttt>m#®fi5£mmirU^tKi& 

(0 16 4] #$e^5<>:6K:*5n-t\ ±.te<o&\$yy& 

m4 (Mm) KttU D4X0. 9$UlX$>0* & 

0, o 4 x 1 . 1 en^ssfc^r-f * hi—<o$i®w& 

®<Og&R<h, #@RTfc*h^-<DBffJg®*l::#GEU 
T^i 7 7 ^ ^^i:fiHt5i^(8ffliS©*-C. *at> 
*£Ufc<Otf>£&r&£*&H8}U r /ROffitoJ^fc 
(r/R) ST <&3&<5&S. f9e>nfcr/R<3ffiiHJ¥*9te 
(r/R) ST *^ 0. 0 5£ (r/R) S T S0 * 95t 



[0 16 5] JiB2COr/RQ*ato¥i$fi& (r/R) 
ST #, 0. 0 5£ (r/R) ST £0. 9B^tt«i: 

1 >*-«5t< 2 >T^*ns7xy-^siaflcte 
<ox, m — &mf&&0>&&ittz*i*Tz>z\±tfx& 

%L=?&mft®\zmtii{t isitM&t &mt< c t a* 

fc, r/RCD^fln^© (r/R) ST *<* 0- 2 5£ 
(r/R) ST ^0. 9 0SWm»«il:»5«^. 

n, Hy hmmtz&wt h+-m 

[0 1 6 63 h±-oiff®®£©srr*^fctu-ttt. 
« y * Kin* tnn *m&**mme>t$shtt t$$ 

4ot:«>^@^taffi«>^-c2era®(fc^^ 

fc®ffc4fc£IH&ft;^-2A (Ru0 4 ) . &3B 
^^BiSUS (T EM) £ffi^-Ch^- OffiS/a^SS* 
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coi67) k&w*— m*® 2 rc^^r. sB£©^»0y 

[0 16 8] ^IRlC^V^n^^^^X^iUT 
tt. ASTM D34 1 8 -8K:m8SL®J5£2*lfcDS 
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XF5A3 1 9<D^ffit-hEte^K5A3 1 S<Dftm 
®£#£&LTU*&<£i;:Tlg^ffir©§&3 1 3fc«koT 

[0 24 7]^H7/x319tt, ±gS»«ffl^1HS3 

2otc*g!iM£n. 5 u-->y^u— fk^s* u 

40 tf— ^mS3 2 3CioT^1Q^n, *<0^if>^© 
MICHISUr. 7^>^SiftSS3 2 7M^JbajUfc0f 

50 n> ±B6"J y/^3 1 0CA*Wtt©M»A«jW»an 
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A3 1 SXOftmZft. mk^b3 1 6t^E3 

[0 2 4 8] E5£#gaLfca<5, m<om®mtiL 
(02 4 9) ei 5 \z^r^m^7.7-u\z^x, m&® 

74-1, 74-2, 74-3, 7 4 - 4 *rtl*tl 
fi££n*. «7lHa-Se. Cds, Zn0 2 > 

opc. a-si <nmfryt&&&mon® h 
[0 2 5 2] mm&ytmom&mmiztf 

ft. # =>^*A. 30 

102533 flraxa-ci*. 
-Tin < tefii:fr5£<3 t>4>#& & u < ffl v> e>n*. 

(0 2 5 4] S«D- 77 2tt, *|»^0«ft7 2bit 

Ti- 
CO 2 5 5] ^1QD-7€-ffl0i«:^CD»$LuyD-t^ 

ftfrtbTtt. a-5<3D^^BEA«4. 9-4 9 0N/m 
(5-500g/cm) "C, I&«fSBEfc^ai«JBE*fifi 

LfcfcflD£ffl(ri)fcf$fcte, 25ifttafiE=0. 5-5kVp 

p, #ftJ3i£&=5 0Hz-~5kHz, He5iSJE=± 

0. 2-± 1. 5 k vt?*o, &vmm&mi**itmz 

I*, &Silt&£=±0. 2-±5kVT*e». 

C0 2 5 6] c t&^&tu-m, •mrv'— H so 



#582002-372806 

10 2 5 7] fctt#«^&fcLT<D#mn-?Rtffc«a 
T-fa^Btfr PVDF <tfU7yfte=>J^ 

» , pvdc <#uttt<ttr^'j^» izEt>mm*sm 

0. l-±5kV) *«ftIlia^nTV>^^Bfl^«:5l^fe 

K7 8ftWT5^'J-->^a7 9^U-->^ 

(0 2 5 9) * JSMr?* 7 5 it. /Vf ^O^ISft^^ 
7 5 bfc. *©^«ffilC»riSUfc+JSttO»tt*B 7 5 

[0 2 6 0] f-ttMOWtt^JB? 5 att, ->U3->=/ 
A, 7^5SzfA, ^DO>rW>rfA. Ols*>Zl2>* E 
P DM (X^ 1 >Zfn ¥U>iSX>(D'37t&&&&) U 

[0 26 1] *ffl1E?tt: 7 5 tt&Tfcffc 7 1 LT&fT 

(0 2 6 2] i coaaic^m**snfc»nfet3D 

h &7tt£7 1 WHEW 7 5 

?:iy^£]ffi&?*ia8T*IHte?*7 SlWfif)l 

[0 2 6 3] £>®l:<tO, J&R^fi£&i7'J-r;>^®! 

[0 2 6 4] +B8«9#7 5fc»UT3£lTfc*«tf^-a" 
K9f&7 7«W^?u-7Xa;f£Wh 

»c[5i«E*r*- (e^^&7 7«fatg4»wte^«c7 s hvm 

CW7 7£<DRmctettT*<fc3fciE© 
[0 2 6 5] fS^n-^^««&, 4>^o«:67 7b« 
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[0 2 6 6] t>P9C9»&CX^?D-9^L-Ctt. 

tfjamtas <t o < ss^r * c <t t<b^ d- ^osi 

[0 2 6 7] *WHE9*&tf<eag:o— ^OflWIi. J I 

s k-63oi KipttLawfcsn*. 4B«mi=m^e 

[0 2 6 8} ISWK7 7tt«1>WIB^»:7 6 

iMUis&erwTBCEaire. £^»7 6te*M<E 
x«B?/vr rx^gtA^ & & d £ tc<t o T*WME 

S. 

[0 2 6 93 <E^ffi@«£#c&ttK£L-m, 

-fcX&ff^UTIi, 0-70S^4. 9-4 9 ON 
/m (5-500g/cm) T» i&fc©JBEa<:t 0. 2~ 
± 1 0 kVt^. 

(0 2 7 0) WAtf. C9a-9om&0tt)B 7 7b 

U>-ynew>-^X>?SH7C^a^ (E P DM) 
0 6 -l 0 ,0 acmS&O3Mi#T?^< 
5ntl^. »A7 7 alZl^1BJBEflUB££9't'f 7X 
3&<QlJD^nT^S. ^7X*tttLm ±0. 2 — 
±1 0kVW*U>. 
[0 2 7 1] ^ViTf£^«7 6«, ADy>t-^9«) 

[0 2 7 2] *c. -0L^^7im\z^x^mr 

[0 2 7 3] B6C«t>T. Hi^'J-^B 3«W* 



-^£XU-^«nftMB£«k8 5C0»:*jT&tf/ 

mm 8 6^>ttiB*ffia'rejaeT?a-aw&^-ffs©» 

tt£ £ U T«* X U - ^ 8 3 OBttlCtffe 57U^S 

&©*a»»ci0ttsn» Mfcxu-;/8 3±<o±e 

ftR&<*8 7(W^iatEL. »»««r«c8 7tl«^y- 
78 3 0©i£3fi&T**^»<B#&A£ffl®^-*u CIO 

aia5geT^ffex<j-^8 3®fl»jwiKiib^-^®oB 

tth^-jOVWTXEpja^©:9 6C«t:Om»«^8 7 
fcS«XU-78 3Mt9«tatfciaKEtX«[lttJBEI=J:* 

^8 7^, MX'J-78 3ii©H (fUlKttf) £8: 
(ftUM"*. S»»lC«^«fe^'J-y8 3fi3W«l^h^- 

8 7®flDs?®t«»ota{tt/t^->tce? 

ns. 

[0 2 7 4) 5M«EttA&»j»UC. *<a 
^WlCffiR^nfc^ 'J-^ffitt h^-SS 8 4 <o b 
ffl 0 -vHSIE-r * H£$L«fc0 fi*£ ht-OBM* 

BTliSTO^ *&D&L3E»X@a*fr*>*l*. 
[0 2 7 5) H6t^TJ8HSn*ht- *Mfc^8t 
fc L,T 8 6 tt. Xy- fi«!>|Vm««ilr» 

30 -^U-H-C**. fcftW*. K^-I^-HOttO 
&FL «tfl&* «5 7^S«d--7^^^ 

(0 2 7 6) S^Cht- !M<ftftmBtt£:bT£ft;* 

I*— K (0y*tf. 07 CD 8 0) . »ttO-7£fflOTt) 

[0 2 7 7] »ttyi/-KXtt. ^fca-^fc^fiSTT* 
tttt&lTli* ^U3->^ tfl^>d*A, NBR 

[0 2 7 8) 5¥tt^U-K&ffifflT^ffl-&^€ra7K: 

[0 2 7 9] fftt?U-K8 0JhaSSttT*&£8*tt3l 

005WttlIlSUTS«XU— ^8 9^fiQ^ilSj^VMii» 
rS]^fct>«6«S8«cUT»tt^U-H8 0C0F»iia<W (3» 
50 lRjO«^l=fcOT®iW) «WW!)-^8 9C0S®JCiS® 
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[0 2 8 0) ^tt^U— H€«ffi-r**^. XU-^, 

[0 2 8 1] att-^SW^teO)*^. 0 

JEiLT, 0. lkg/mUU:* #£L<fci0. 3-2 10 
5kg/m, SffC#£L<l*0. 5-12kg/ra^ 

[0 2 8 2) ttfit^8 8a:iftXU"^8 9£<Dflj 
ffital*. 0»J*.tf5O — 5 0 0/imU:8S:J£;3*l*. 

[0 2 8 3] %fltXU-r8 9Jt(OlKtth^-@c7>®^ 
tt, ©tft^p^8 8<h^fifeXU-^8 9t<Offfl®aJ:0 

[0 2 8 4] R«lXy-r8 9tt. SS«fiyt#8 8lC» 
U 1 0 0-2 0 0 5SeZ>JS&T[5!f££n<5. /t-fTXBl 
Jto^©8 6I^J:^#mrx«JQEW. tf-*h*-fcf 
-^TO. 1 kV£Ui. 8P£L,<teO. 2 — 3. Ok 
V, 55IC»*U<«0. 3-2. 0 kV-CJBtt&OtfA 
^. $#/H7^SK&tt, 0. 5 — 5. OkHz.» 
*b<ttl/0~3. OkHz, miC#£L<K*l- 5 
-3. 0kHz-CJ8v>S*l*. $S 

[0 2 8 5] <Mc*mte-j£#^fc&rr^5«6<09l» 

*^<3D-^^a8€r#Hau«c^si^"rs. sstts® 

-rTT&O, 7^-OZ***^teX^>l'X(Z>*n£#|; 
[0 2 8 6) 9UJftxy— ?9 4B7^^i» v X*r> 

[0 2 8 7] ht-Ttt*y^-9 lC^nt^ 

Ka-7&lftX'J-/9 4HWUT, KSSfcttifcfrfr 
lC0TftV>ta#i£&£*>oT[aH£2-t4\ 50 



IS, h 9 2 d»XU-y 9 4 M5Sfi5 

(3 <n I p<@) tt, h 7— QtfttSRtf tt^fc 0©A7> 
X^l3lt6t, 2. 0-10. Omm«L<, 
4. 0-6. 0mm*f£9ff$Uir>. h*— K*tl*X>* 
1"X#(*#S*l h^-o#fbK:«fc*ig&coJQ*> 5,-6 
trH*9Mxy— ?94. ht-Mn-9 9 2^ht- 

ht-»*a-79 20A>t?OC, t-TD>, U— 3> 

b 9 h *M8T* 

[0 2 8 8) HWJ-^9 4±lZ«fg^nfch^-tt 
4t©J»^9 3IC«t-?r85S^O^-lC»*$n«>. m- 

-janiW9 3ii 5Mt^u-HXtt»tta-5T?geft 
h * <d (zis u %m<r>un O t> O 

7s/j!?#8r3&, v';a->m #yixf;MSi 
?u^>$i&. ^u>mmm. r^ujuKmro 

[0 2 8 9] WMt^l/- HXttWn-^taft^y 
-^9 4 4:0S^H xy-ysa£ffl0»E£:U 
TO. 1— 2 5kg/m, $f£L<W:0. 5— 12kg 
/'ratfO&T'feO. %&&3*0. l-2 5kg/nil: 

tzttbr-n&mmn&zmmzttsitf 

(0 2 9 0] 7P--'FlZJ:0ll*XU-?9 4JfcfcM-. 

7'J-7*9 4tt®«^9 5^U 1 0 0-3 0 0 
XOra^TlElfE^ne. #£b< 1*1 2 0-2 5 0*0 

[0 2 9 1] mXU—79 4±Oht- SOilJS^^ 
•X U - y 9 4 t # 95t CD*f flSfcfi* 0 t> 

4*±<L. Z<D&mz&&mft*?&&TZZ.iit>W3L\s 
V». /H7^*«9 6&J:954fcxy— 79 4K^9Q 

[0 2 9 2] 03%fl(«lSCmtt«^ 



i 
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fit 8 sm&L±r$>2>z±mi$.v\*K &off3zv<te& 
[0293] ^*mffi#s^««a**rr 

[0 2 9 4] sec, s>fe^3c®^^fiiStt*wri 

[0 2 9 7] mm\Z^M^h±-^ 

[0298] *&mv>mf&\zx> ji©R?gco^-x hto 

[0 2 9 9] ^^(Olil^fiJC&fit^^^ g3fefc:3c 
W*.fcJ, <i) tl/X T*£)VyyX>'0 3><D 

<iii) 2*iz*v>±.\z±.&<nii*>u&&m&&if* 
a^t/en*. otvxn. ®VBo>mm*\z7-j&s& 



[0 3 0 0] Ctieo^SJC«*:oT^^cB©7kC« 
(0 3 0 1] ZWpXty&iZtfV 4 7 y fcX^U-V^tf 

[0 3 0 2] cn^<o»fis*^®^ws^«>fc«6*c 
CO 3 0 3) ^tt*<o£@Jl^o&;tniffifr£* £650*£E 

SfcttLT, l-6 0 5tfiX, S6f:tt2-5 OSffi* 

[0 3 0 43 wn^mtmt&mtz&xmz 

m&2&zm&t&n&<D®&iz&K®&&)T:$>*. -Ttt 
[0 3 0 5] *&mzm^$ti*%tft&(?>&zv\i*®m 

[0 3 0 6] MttSfrtlTtt, 7^Sx*AXttX 

[0307] cn*w«tt»*Jtictt. g&#@<ofc#fc 
gto^ e <&t3tf&Atfe&&*tfs#ja 

[0 3 0 8] T9I^JS«. #'J tfXJK/VWa-Jk 3«U 

^;i^t;ua-x. ^^;u-t^n-x, -hat^o- 
x^u>-7^U;Hfijn#Uv-. ^Ukfnjvy? 
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Wiaffi&O. 1-10/im. »*U<fiO. 1-3/xm 
CO 3 0 9) m^&^tt. 7^©«. 

hub. #yxxrJUH». 3j?ot!=.;^ 
??-ji4M. tfyx*i">»B. 7*y;U»B. 

^W*tlSte«?W<Dfi«8 0Sffl«»T, ffSL<H0 

— 4 0Hffl%-ea6*£<ta*&tr>. Qff?#?£@<DK®« 5 
[0310] ttffi«j&jBi*. «#o^rrm«fs^® 

««B*#fc»SM'lcH»U ainctC^oTjg 
fi££n» *<o&jm-jBWKKt5^4 0/inrCife*. m 

7>h7tX If U>Rt^7x^->M^>©*Pe*ai5f 

[0 3 11} cti&ttm&ttn«»fft$«dis«»i& 

#»j***y;wftx*5n>is #g^fi/>m 7*y 
MK-KcwuTs rmzmmnmrn: #y-N-e= 

10 3 1 2] SfflSitLT. ««»£«WTfc«fcV>. « 

k 7^y;n»J», x#*->#b, 7x/-jm»b. * 
a v*fcc*x& £0«ig<o®<k»^¥^$> a v>« 2 acuta 

[0 3 13) «s@<oe*ffi4>»c3»«tta^&»»bx 
mm***. cne»*4i&-cffl^Tt)2^Jt^fg^ 



45) #892002-372806 

£b<* S*~8OS9ffi*;#J;90F*U^. «gg@<0BiJ$i 
«, O. l-10Mm«L<, 1^7um^Dff 

*. 

lt, 7x^k ?w<K -en 
&£7?ij;MtfB« i/U3->m 7ty^^l§^-ca 

[0 3 1 61 -fft»MM4>Mt. h^HB»»b"C» 
t(Draicffi<«»lc<):oTXyi?Sft«cD&t>@ifii€:^S 

com^fii?i<hLT«l 0 2 -l 090CD«5lia^»*UU. 

(0 3 17] S»D-7<0m^fftttW. ^TO^fttfiS 
^-T^. -Tftfc*. H2 5Cn?f«k5K:iaai 6mmO 
50 7^5 1 3 1 tI8«ia-7 1 3 2 ^ ^14. 
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9N (500g) -C£|gc*ii\ K7;^a-7 13 1* 
2 r r> sTEieSt**. *IC^«a— 7 1 3 2f:v,= 

<&&&m'?<£>Z£\Z&om®n-7 1 3 2(*>«&£fii£ 

20 

[0 3 2 03 &SJLm\Z&^T\Z* &$fc#3ffiKf5^# 

Kte&£E2. 9N/m (3g/cm) £Ui*ri&Sil£ 
*t&<. «fc9Ji?3:b<te9. 8-4 9 0N/m (10- 
5 0 0g/cm) -C&ZZtiifi&ltK mm&i3^X<0 
^JBE^2. 9N/m <3s/cm) 30 

[0 3 2 1] &ftMB?X&££«**IB?3HBt&l'T»2* 

d - ^ & * v> tt<S3? ^^rr * &S#& J8 £ ft 

mt?'C4MK3'&fc9 E P D MOflJ^fcmj&ft 

1 0 6 -l O ,0 Qcmg&<O#ft{r?te£nTlr>S. 40 
[0 3 2 2] Sft*0£l&*ft4ftffi&4ir?* 

t>r. *&wxm»*hT-\z**m^ttmz**%i 

[0 3 2 3] ^Wc«to*&3fc#0«E«H£:UT 



[0 3 2 4] *&a£*5lr&Tl£. ES^5 OmmSTFcD 

[0 3 2 5] $£K2fc%i8i-fc<,vo*, h^*-tcs^m 

[0 3 2 6] itl^tLTH 3DhD>$.SHJX 

3 a h d >t.m*tiz>'jkm<ozi ai-%mfim&m\<> en 

[0 3 2 7] fc^K^Tf*. 

[0 3 2 8] &1&WQLmtiil,T%i1&a-7$:m^1t£ 

JEE*«4. 9 — 4 90N/m (5-5O0g/cm) , J: 
0»*U<«, 9. 8-3 9 2N/m <1 0-4 0 0 e 
/cm) Ti&tK cF <S^h^-<oattS^» 

&ft&V1t*>(D&mi'*fti:&\Z\t* 2XVth (V) 

(vth; m.mmmz&w*tkimteW£ (v) ] *.m 
[0 3 2 9] coiaomte^rafiwtLTttt. ^m^i^ 

[0 3 3 0] &$m$imMtii>Tit* a-^^ttityu 



(47) 



^2002-372806 



tft© &rc it& © &m ^ e> . 

(0 3 3 1] 5?tt@£LTH ^onyu>z/A. -fV 
-fVyzSl*. EPDM^A, tf»JC7U*>:*A. X#* 

SX*>^, * 1 ?\s>-'??iSX.>'#—*'77*7y9 

tfyxx^i^if-^T^x^v^x^xh 
(0 3 3 2) ^fg@tt. tmm.mmtm^L<iA. i o 

7 Q - cmETF. «fcO#£L<t*l O^IO^Q • cm 

*L&5»iattia^»Rwi&: 4KT>^x^Aa(^# 
;utrn— #y yr-te^v^Rtftfu x-^uw 5 > 

[0 3 3 3) JftttJBtt. ttttttttWl 0 6 -l 0 I2 G 
• cmcO/rc&*;i£af&^. lftfitJBtLT«, Witt 

xho-fe;po-x, >ih*^^fl!t<D>. xh+ 

LT«. 7^5-»>A, Kft-f 

*A* K<k^>^«J«^^«t^^^^^>. *V 

10334) ®ms&mtz.vx<Dmn&7?i'\t* - 

;k L — 3>. 7^J;fc-#*-hXttjtfyxX^*<# 

-£A. &&t«8<3J0£#<att&® ; ttft:0U ^(tffi 
tt. BNtXX. Btft7>7^fc>v ttA:^ >OJ0«9lfB 



(0 3 3 5) TO^5->OMtUttt, fi«£<D*2 
dM-2 0fX-Jl, (fitti@l 0~5 OOum&SS) . 

1. 5X 1 0 7 -4. 5X 1 0 8 *§K) 0>fc£>jW£L 
(0 3 3 6) *«qB6COH«^d»ffiSaSf*HaffS0fia 

to ufcatesawr*. 

[0 3 37) 022(1 6 ®GI AJffJ&^&OStt 

■fexa— mi v^^sm^fiWSH^^Wf^b 

(0 3 3 81 «l«ro*BrC»a**0--?3 llCfcO 

M — 3 0^ht- &*t?a— ^3 B&tfSfe^^U— H3 
20 3tC<fcO h^*-fiJ$<fc3 4JLK&*>U Sftf*3 

7XEPia3M&4 ltc«fcD'>fc<£fcl£ifc/W7XaU?i 

|5^«tUr^l5»«3 8Jb^, /t-f 7Xepto*£&4 2 
D / t-f 7 XtfEPiffl $ tiT V>*<E3^©TC<& £<E^ n 
-^3 7lC<fcOCto^*n, K»»JilC<Ea?3Ftlteh^- 

(0 3 3 9) fc*lSffc©!£3fc#3 6±<0<5^5fih^- 
ft 3 6 12. MC. **D— ?3 lTttttdtU ^«tSfc 

u-iJ s -^4O<os^J:t)»ts«s»^0efe*ns. 

^31 h ^— ^fl-TS 3 611 h 3 4 Jl 

-coh^-s^3 4'v©iHiiiR^c^tone. ^«r»i 

40 ^^U-X>^X@&(D©7t^3 6JiO[>h^— 

»^nX<«E0^3 8±^G3?D-^3 7»CfcDjg 

(0 3 4 0] E^Se^ftfc^^T. ®«^J7»J-X 
<V d ) tERgBm^ (V,) £ h^-S 

^«cbeptiD$nsfiae/W7x (v^) tj&i. | v d - 
vpc i > i v,- v DC i <r>wm&m&?*±5izm£r 

50 *a*fAtf>. J;0»*U<H I Vj-VDclota^l 
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[034 1J BlSIt hi-- flftfletl/TOSftX'J 

[0 3 4 2] B15l:^T, ltt&#K5AT* *-<D 
Hffii:»ttfta#STft4-M«a-7 2 , SUM*-!* 
T**5i»3§8> *Sft&fc^frc&*<5^#«o-5r2 
1. Uy7^0-7l 9#&tte>nTV>*. fLTi)t 
K^A 1 »-^«a-7 2 lCioT0iJx.«- 7 0 0V 

mft&tmx-tt- 1 3 5 0VTJ65. -ebX, tf— 

$8£SB2 6 K<k o tf-# 7 «r@^e h ^ a i icM**-r 

KHI^2 4T/t<7XflKa<WtlD$*lT^**te^n--^ 
2 1 irJ:0«S»«2 0 J-ste^Sn*. h*- M>2 6 
£<&-t*fc!E0#2 0 ttffciS^ h 2 5£cfcOifl8*a— 5 
2 8Rtf&0JEEo-7 2 9£#T*Jn)}&iJDH5£«8&2 7^ 

n&ew* 2 o jt izjzm £ n* . 

10 3 4 3} MD-7 2tt, 4 £-e<a*VJ?3 

[0 3 4 4} %M8»:g)l 9{C^-ri^Jr©^^7A 
TO$^l ORtf59(£@l l£*rr*5W£a-5 9a> 

e,&sh t-fi^* tux <D8§&7. »J - 7&m$st $ n 
RJUDsnTv^^i 3t5?ftii 4£*rr*h^-s 

7 l 3j&<Saffi£*iTV>*. 

nsht-s eh*- tffftfcs**. K»ffi«-c 

ffifCfcftfeL, ftmfcffelCJ&CT&ftK^AliKfS^L 

[0 3 4 5} &&f^i$*iJ-:i>^£^jte^&fc*ic 

@^K^Al©^8Pta(fl:AiO-2 5OVti&0, 5& 
OT&^3 0 0-1 0 0 0 VC»S«^H, WfTXSI 

Jn¥©i 7ic«ko^tQ£ft&tt*a/W7xi&ffiau o o 

n*§!to/W 1 0 0-9 0 0VTS>*C^ 
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